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Tapping a 1" house connection under pressure in 
Lock Joint Concrete Pressure Pipe. 


TAPPING LOCK JOINT CONCRETE PRESSURE PIPE 


Simple...Efficient...Time-tested 
Thousands of field installations have proved the 
ease and efficiency with which LOCK JOINT 
CONCRETE PRESSURE PIPE can be tapped 
under pressure. Service connections as well as larger 
outlets up to 36” in diameter can be made without 
interruption of service or damage to the line. 


In addition to safe, easy tapping of all diameters, 
LOCK JOINT CONCRETE PRESSURE PIPE 
also combines long life, dependability, permanent 
high carrying capacity, ease of installation, and 
negligible maintenance. These features make it the 
logical choice for distribution piping as well as 
water transmission lines. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. - Columbia, S.C. « Denver, Col. - Detroit, Mich. - Hartford, Conn. » Kansas City, Mo. « Perryman, Md. 


Pressure « Water - Sewer » REINFORCED CONCRETE PIPE «+ Culvert - Subaqueous 





Layne pumps top more producing water wells 


Layne Pump Design, manufacture and installation are only part of 
the complete water service offered by the Layne organization. Other WORLD'S LARGEST & TERM WATER DEVELOPERS 
services include: Initial surveys, explorations, recommendations, site 
selection, foundation and soil sampling, well drilling, well casings and 
screens, gravel wall wells, construction of water systems, complete re- LAYNE & BOWLER, INC., MEMPHIS 
search staff and facilities, maintenance and service, chemical treatment Offices and Factory © Memphis 8, Tennessee 
of water wells, water treatment. Write for Bulletin No. 100. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Visit our booth 55-58, AWWA Convention, San Francisco, July 12-17 





Knight on a shining white Chlorinator... 


I thought my days of glory were ended! 

For years I charged around the countryside 
purifying wells with Merlin’s Magic Salts. Peo- 
ple paid me fortunes in gold and silver. Further- 
more ...sometimes my magic worked. 

Then, suddenly, my gravy train slowed down. 
Wherever I travelled, I saw slick looking boxes 
popping up beside sick looking wells. They 
were every color of the rainbow. Polluted water 
was fast becoming a part of the past. So was I! 
Then, one day, I saw a stranger in the act of 
installing one of these weird boxes. 

I ambushed him. Asked him what he thought 
he was doing...ruining an honest Knight’s 
work. And he had the gall to tell me that he 
was selling Fischer & Porter Chlorinators. 
CHLORINATORS! I laughed and laughed. “‘Don’t 
you know that chlorine is impossible to control 


... that it eats up everything in sight?” And 
with that I turned back to my white charger. 


WHANG! Before I could mount, he pinned 
me to the ground with a stock model. Then he 
told me all about stacked diaphragm regulators, 
corrosion-proof materials, even built-in flow- 
meters. What could I do? I did the only thing 
possible. I bought one. Traded off my trusty 
steed for it. Whew ... what a salesman. 

So I don’t have a horse anymore. And my old 
business is all washed up. But I don’t care. I’m 
doing just fine charging a nickel a glass for the 
purest, safest drinking water in the Belgian Congo. 
If you’re in the market, drop by. Or, get your own 
safe water by writing Fischer & Porter Company, 
179 Fischer Road, Hatboro, Pa. In Canada, write 
Fischer & Porter (Canada) Ltd., 2700 Jane Street, 
Toronto, Canada. 


Pr FISCHER & PORTER COMPANY Unetrumeniation and Chlorination 


SEE US AT THE AWWA ANNUAL CONFERENCE—BOOTHS 155-7 
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Giant 60” Eddy Valves for Buffalo, New York 


As part of a major waterworks improvement program, three 60” and 
fourteen 48” 300 lb. test IBBM EDDY valves have been installed by Fago 
Bros., Contractors, for Buffalo, New York. Each 60” valve weighs 44,000 
pounds; each 48”, 21,500 lbs. These are BIG valves...and do a BIG job. 


EDDY’s ability to supply valves of this size and ruggedness is the result 
of engineering skill and long experience in meeting almost every service 
requirement. EDDY manufactures a full line of valves for underground 
or special service to answer almost any specification for iron body valves. 


Whether your requirements are for giant 60” valves like these, or when 
you need valves for normal waterworks service, the same EDDY experience 
in serving the engineer and his community is at your service. Why not call 
EDDY when valves and hydrants first appear in your plans? 


EDDY awe company — 


A Subsidiary of James B. Clow & Sons, In« NEW YORK 
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Briefs 


Keeping Ahead of Water Needs tells how San Francisco has progressed 
from a 2 mgd supply to one with capacity in excess of 150 mgd, and how 
the water department plans to continue meeting the needs of a booming 
economy. Page 269 





Design of Additions to Distribution System answers many questions on 
how to proceed when it is necessary to increase pressure, meet new de- 
mands or reinforce service in an area. Page 277 


Water Clarification, requires a knowledge of chemicals and their uses 
A basic introduction and discussion on the theory of coagulation are 
presented on page 280. 


AWWA’S First Advancement Program Local Film was shot on loca- 
tion at Rahway, New Jersey. Details are given on page 282. 


Valve Replacement in an effective, efficient and economical manner was 
accomplished in Bridgeport, Conn. Page 284 


The Constantly Increasing Need for Saline Water Conversion is shown 
in this report. Page 288 


Pipe Reamers From the Dime Store. An explanation of this effective, 
inexpensive “Gum Drop Method” is presented on page 291. 


United Kingdom Water Practices was one of the highlights of the 
Canadian Section AWWA Annual Convention. Page 292 


Territorial 


Water Service Disinfection— A State and 


Health Agency on existing state and local regulation, future plans, 


survey of the 


policies and other ramifications of this subject is presented on page 294. 


The Use of Capacitors as a means of reducing power costs by raising the 
power factor, together with the cause of low power factors are explained 
on page 298. 


Antifriction Bearings—Part I] continues the treatment of this equip- 
ment for pumps with emphasis on lubrication, mounting and dismount- 
ing. Page 302 


Elimination of Water-Pollution contro! problems resulting from usage 
would provide an ample supply of water. Page 305 


Construction Supervision is the topic of a new series, designed to pro- 
vide practical, up-to-date information on all phases of construction of 
water and sewage works. This installment covers receiving, 
and handling of pipe. Page 312 : 


inspection 


Partial or Complete sewage treatment develops the various aspects of 
this question and the basis on which a decision would be made. Page 316 


Basic Considerations reports paper on sedimentation, horizon concepts 
and chemical treatment of sewage given at the eighth Southern Munici- 
pal and Industrial Waste Conference. Page 319 


WROUGHT IRON 
IN WATER AND 


SEWAGE PLANTS 
stymies corrosion 


WHERE TO USE IT: 
* gas lines 
* heat exchanger tubes 
* digestor heating coils 
raw sewage lines 
sludge lines 
compressed air lines 
guard railings 
electrical conduit 
chlorine lines 
ammonia lines 
outfall lines 
boiler piping 
weir plates and baffle plates 
smokestacks 
sludge tanks 
manhole ladder steps 
storm sewer buckets 
soil, waste, vent and downspout lines 
hot and cold water piping 


Write for technical data 
on specific applications 


(\ BYERS 4-D 
WROUGHT IRON 


Tubular and Flat Rolled Products 
A. M. Byers Co., Pittsburgh 22, Pa. 
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450-1 flow range 


TOTALIZED ON ONE REGISTER 


SPARLING BROAD GAUGE COMPOUND METERS 


No conversion; no duplication; no wasted water... Sparling Broad 
Gauge Compound Meters provide the broadest range of accurate 
metering available, with all flows registered on one totalizer, 

LOW FLOWS, down to 2.5 gpm, are registered with the positive accu- 
racy of a displacement meter...HIGH FLOWS utilize the exclusive 
Sparling propeller meter design for maximum accuracy and minimum 
head loss. Flows metered up to 2250 gpm are standard...TOTAL FLOWS 
up to a 450 to 1 range are registered on one common 6 digit straight- 
reading totalizing register within 2% accuracy. Available in sizes 
<2", 2x2" 102 2". 12s 2". 


6d A, >—S ; 
Bulletin No. CF 333-1 


WATER CONTROL EQUIPMENT 


( 
SPARLING METER COMPANY 225 N. Temple City Blvd., El Monte, California , (t 


Atlanta 3 * Chicago 4 * Cleveland 13 « Dallas 1, Tex. « Denver 6 © Kansas City 6, Mo. © Roselle, N. J. © San Francisco PrN 99 © Romford, England 
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News—Here & There 





Herzik Appointed Director 
Texas Sanitary Engineering 
Div. 

G. R. “Gus” Herzik, Jr., a 22-year 
veteran with the Texas State Depart- 
ment of Health, has been appointed 
Director of the Division of Sanitary 
Engineering, replacing V. M. Ehlers, 
State Sanitary Engineer from 1915 
to 1959. 

Mr. Herzik was born in Engle, 
Texas. He was awarded by Texas 
A. & M. College the degrees of B. S. 
in C. E. 1934, M. S. in C. E. in 1936 
and Professional Degree of C. E. in 
1942. He also holds an M. S. Degree 
in Sanitary Engineering from Har- 
vard in 1938, at which time he was 
the recipient of the Clements Herschel 
\ward for practical hydraulics. He 
was also made a member of Delta 
Omega in addition to his membership 
in Tau Beta Pi. 

After 2-years with A. & M. as an 
instructor in the Dept. of Civil Engi- 
neering, he joined the Texas State 
Highway Department in 1936, and in 
1937 he began his career in sanitary 
engineering with the Texas State De- 
partment of Health. He has been with 
that organization continuously since 
that time, serving as district engineer, 
principal assistant engineer and chief 
engineer of the Division of Sanitary 
Engineering. 


Schull Promoted by 
Philadelphia Water 


Kenneth E. Shull has been appoint- 


ed Vice President-Research of the 
Philadelphia Suburban Water Com- 
pany. 

Mr. Shull joined the company in 
1938 as a chemist and bacteriologist 
following graduation from Philadel- 
phia College of Pharmacy and Sci- 
ence. Appointed chief chemist in 
1941, superintendent of purification 
in 1944 and director of public rela- 
tions and water control in 1956, he 
was elected vice president in charge 
of public relations and water quality 
control in 1958. 

He is chairman of the Pennsylvania 
Section of the American Water 
Works Association. Other member- 
ships include the American Chemical 
Society, American Public Health As- 


sociation, New England Water 
Works Assn., Pennsylvania Water 
Works Operators Assn., and Ameri- 
can Public Relations Association. 


Dr. Gurnham Joins 
W&SW Staff 

WATER & SEWAGE WORKS 
MAGAZINE is proud to announce 
the addition of 
De Go Fréea 
Gurnham, head 
of the Depart- 
ment of Chem- 





ical Engineering 
at Michigan 
State Univer- 
sity, to its staff 
as Contributing 
Editor. 








Dr. Gurnham received his B. S. de- 
gree in chemical engineering from 
Yale University in 1932, and the M. 
Ch. E. and D. Eng. Se. (Chem. 
Eng.) degrees at New York Univer- 
sity in 1940 and 1942 respectively. 

Before coming to Michigan State 
in 1952, he was head of the Depart- 
ment of Chemical 
Tufts University in 


Engineering at 
Massachusetts, 
and earlier was assistant professor 
of chemical engineering at Pratt In- 
stitute, N. Y. He has spent 15 years 
as a chemical engineer in industry. 

In 1955, Dr. Gurnham received a 
distinguished alumnus citation from 
New York University. He is a mem- 
ber of Phi Lambda Upsilon, Sigma 
Pi Sigma, Sigma Xi, Tau Beta Pi, 
American Chemical Society, Ameri- 
can Institute of Chemical Engineers, 
American Society for Engineering 
Education and the Federation of Sew- 
age and Industrial Wastes Associa- 
tions. He is a licensed professional 
engineer in New York, Michigan, and 
Indiana, and a diplomate of the 
American Academy of Sanitary En- 
gineers. 

Dr. Gurnham is the author of a 
book, “Principles of Industrial Waste 
Treatment,” and has written numer- 
ous articles for professional journals, 
including WATER & SEWAGE 
WORKS. 

He is a consultant to the U. S. 
Public Health 


Service on relations 


with industry, and in 1956 served as 
chairman of the National Technical 
Task Committee on Industrial 
Wastes. industrial waste 
consultant to the American Mining 
Congress, and a delegate from the 
mining industry to NTTCIW. 


He is an 


USPHS Elevates Water 
Pollution Control to 
Division Status 

Arthur S. Flemming, Secretary of 
Health, Education and Welfare has 
announced that the water pollution 
control activities of the Service have 
been elevated to the status of Division 
of Water Pollution control. 

The new civision, headed by Gor- 
don E. McCai?um, will report direct- 
lv to the chief of the Bureau of State 
Services. This Bureau is directly re- 
sponsible to the Surgeon General of 
the Public Health Service. 

During the past two years, water 
pollution control activities have been 
carried out in the Water Supply and 
Water Pollution Control Branch of 
the Division of Sanitary Engineering 
Services. 

According to Secretary Flemming, 
the new Division will be in a better 
position to conduct the broad pro- 
eram of research, to accumulate nec- 
essary data on water supplies, con- 
duct training, and administer enforce- 
ment activities and construction 
srants under the Water Pollution 
Control Act of 1956. 

It was also announced that a new 
position of Associate Chief for Sani- 
tary Engineering of the Bureau of 
State Services has been created, and 
an appointment to this office will be 
announced at a later date. 


Aldridge, of USPHS Trans- 
ferred to Washington, D. C. 

Frederick A. Aldridge, Senior San- 
itary Engineer, has been transferred 
from the San Francisco Regional Of- 
fice to the position of Chief Sanitary 
Engineer tor the Division of Inter- 
national Health, Bureau of State 
Services, in Washington, D. C. 

Mr. Aldridge joined the Public 
Health Service in 1941, after several 


CONTINUED ON PAGE 9A 
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Found: 

a valve 
responsive to _ \iu 
sensitive = 


instrument 
control, with 
low maintenance 


Grinnell-Saunders Straightway* Diaphragm Valves were orig- 
inally selected by Mead Corporation for stock level control at 
its Chillicothe, Ohio paper making plant. Mead’s instrumenta- 
tion specialists wanted a valve which would provide fine con- 
trol in response to sensitive instruments. 


Because these Straightway Valves also avoid difficulties from 
clogging, stringing and dewatering as well as leakage, plugging, 
sticking and erosion, they have since been specified for other 
services throughout the plant. 


Grinnell-Saunders Straightway Diaphragm Valves solve 
tough problems in many piping systems. They provide special 
benefits in lines handling corrosive fluids, viscous material, 
fibrous slurries, sludges, solids in suspension and semi-fluid 
materials. 


These highly efficient valves provide streamlined flow, 
positive closure, complete isolation of operating mechanism, 
minimum maintenance, interchangeability of parts, manual or 
power operation, and a choice of body lining and diaphragm 
materials. 


For complete information on straightway or standard weir 
types, handwheel, lever, or power operated, write Grinnell 
Company, Inc., 277 West Exchange Street, Providence 1, 
Rhode Island. 


*PATENTED 


Grinnell-Sounders Straightway Diaphragm Valves on back of 
Trimbey meter on Mead Corporation’s No. 10 paper machine. 





OPEN 


Diaphragm lifts high for 
streamline flow in either 
direction. Also, valve de- 
sign permits comparatively 
simple rodding through, 
when necessary. 


CLOSED 
Despite long usage, resil- 
ient diaphragm seals firmly 
against valve oe Tight 
closure is assured, even 
when handling gritty or 
fibrous materials. 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island ° 


Coast-to-Coast Network of Branch Warehouses and Distributors 





= pipe and tube fittings °* welding fittings * engineered pipe hangers and supports * Thermolier unit heaters °* valves 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping 
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° Ameo air conditioning systems 





News—Here & There 
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years with local health department 
and the State health department in 
Mass., and commissioned in 
1942. He served in various positions 
in the Service until 1947, when he 
took a position with the city health 
department in Seattle, Wash. In 
1950, he was called to active duty and 
served at the United States Embassy 
in Iran until 1953. From 1953 to 
1956 he served at New Delhi, India, 
and then was assigned to the San 
Francisco Regional Office. 

A Diplomate of the American 
Academy of Sanitary Engineers, Mr. 
Aldridge received his G. S. in Sani- 
tary Engineering from the Massachu- 
setts Institute of Technology in 1934, 
anda M.S. 5S. E. from Harvard Uni- 
versity in 1941. 


was 


N. Carolina Adopts Pollution 
Abatement Program 


A comprehensive pollution abate- 
ment plan for the Cape Fear River 
Basin in N. C. was adopted by the 
North Carolina State Stream Sanita- 
tion Committee. 

Under the plan, 130 agencies, prin- 
cipally municipalities and industries, 
will be required to take steps to abate 
their pollution of the river. Specific 
action will be taken to comply with 
the plan was to be forwarded by the 
committee to the 130 polluters. 


U. S. Senate Establishes 
Water Resources Committee 

The U. S. Senate has established a 
committee to study the matter of the 
development and co-ordination of wa- 
ter resources. The committee was es- 
tablished for a period of 2 years and 
is scheduled to make its report on 
January 31, 1961. 

Members appointed to the commit- 
tee are: Ellender, Hart and Young 
from the department of Agriculture 
and Forestry ; Anderson, Jackson and 
Kuchel from the Dept. of Interior; 
Engle, Magnuson and Schoeppel 
from Depts. of Interstate and Foreign 
Commerce; and Chavez, Kerr and 
Case from the Dept. of Public Works. 

According to the sponsors of the 
resolution, Senators Mike Mansfield 
and James Murray, the intent of the 
committee is to bring together basic 


information on what is needed in the 
field of water resources. 

Senator Clinton Anderson, in fur- 
ther explaining the activities of the 
Committee stated that “the work of 
the Committee on Water 
is to provide information and recom- 
mendations to the Senate relative to 
water resource programs. 


Resources 


Through- 
out the country there is grave concern 
regarding the adequacy of the Na- 
tion’s water resources in relation to 
prospective requirements.” He fur- 
ther stated that ‘the factual analyses 
to be secured pursuant to this Reso- 
lution will provide the basis for de- 
termining what programs and other 
measures, both public and private, 
are requisite to assure that available 
water resources will 


meet require- 


ments between now and 1980.” 


Water Needs For Cleveland 
in the Year 2000 Cited 

\t a recent meeting of the Ameri- 
can Society of Civil Engineers, J. W 
Avery, of the firm of Havens and 
Emerson, stated that engineers have 
determined the probable water use by 
Cleveland consumers as far ahead as 
the year 2000. 

\ccording to the paper, the maxi- 
mum-hour rate was estimated to be 
755 mgd in the year 1970, and ap- 
proximately 850 mgd in the year 
2000, as compared with the 1958 rate 
of about 600 med. 

In further explanation of the esti- 
mation, Mr. Avery told how a com- 
plete hydraulic analysis of the dis- 
tribution system was made in each of 
the Cleveland service districts. It was 
noted that inasmuch as large feeder 
mains should, for reasons of economy, 
be designed to serve 40 to 50 years, 
it was necessary to first analyze the 
system for the year 2000, thereby 
making certain that any new feeder 
mains or elevated will be 
large enough to satisfy ultimate de- 
mands, 


storage 


After the analyses were completed 
and the maps prepared, Mr. Avery 
said “It was then comparatively easy 
to prepare a construction program to 
keep step with future needs.” 


Arizona Limits Irrigation 
Drilling 

Governor Fannin signed into Ari- 
zona law a legislative bill to deny ir- 
rigation well drilling permits in crit- 
ical groundwater areas if lands have 
not been cultivated within five years. 


Ohio State Water Comm. 
Bill Passed by Senate 

\ bill to create a State Water Com- 
mission with broad power over the 
use of water resources was passed 
unanimously by the Ohio Senate and 
sent to the House. 

Under the measure, the commission 
would be an independent “operating” 
body attached to the State Depart- 
ment of Natural Resources. 

The board would be composed of 
nine members, six appointed by the 
governor, and the state directors of 
health, natural resources and public 
works. No more than four of the six 
public members could be of the same 
political party. Four of the six should 
have to come from the fields of in- 
dustry, agriculture, public water sup- 
ply and recreation. 

The commission would have wide 
powers over the management, use and 
conservation of water and would co- 
ordinate efforts of local groups and 
other state agencies. It would be em- 
powered to construct and operate 
dams and pipelines and to sell bonds 
to finance its projects. 


5 Oklahoma Cities Consider 
Joint Sewage Plant 

Possible construction of a coopera- 
tive sewage disposal plant to serve 
Oklahoma City, Bethany, Warr 
Acres, The Village and Edmond is 
under consideration by municipal of- 
ficials, who called for a study of 
the economic and engineering feasi- 
bilities of such a project, with a view 
toward possible formation of a parent 
trust individual 
from the cities involved. 


comprising trusts 

The study was authorized after 
four of the cities disclosed plans for 
disposal plants in the same general 
area. 


CONTINUED ON PAGE IIA 
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take the pueccwork out of taste and odor control | 


rely on 


AQUA NUCHAR 


ACTIVATED CARBON FOR TASTE AND OD ONTROL 


indusijrial 


CHEMICAL SALES 


division west virginia pulp and paper company 


Constant conditioning to odors makes it difficult for oper- 
ators to notice day to day changes in water taste and odor. 
That’s why plants across the country depend on daily 
threshold odor surveys and continuous, controlled dos- 
ages of AQUA NUCHAR Activated Carbon to maintain 
constant PALATABILITY. 


These operators have found that AQUA NUCHAR is the 
one method universally effective against taste-and-odor- 
forming substances, commonly found in water supplies. 
Concentrations required average as low as 2-5 ppm, so 
AQUA NUCHAR is economical, too. 


Our field technical service staff is ready to help you set up 
a PALATABILITY program in your plant. Once estab- 
lished, you can rely on fast AQUA NUCHAR delivery 
from 25 strategically located warehouses. For informa- 
tion, phone or write us today. 


230 Park Ave., New York 17 - Philadelphia National Bank Bldg., Philadelphia 7 - 35 E. Wacker Dr., Chicago 1 - 2775 S. Moreland Bivd., Cleveland 20 
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Alabama Advocates Water 
Survey 

The creation of a State Water Re- 
sources Commission with an appro- 
priation of $25,000 was advocated at 
hearings conducted by two Alabama 
state legislative interim committees. 

John M. Ward, executive vice pres- 
ident of the State Chamber of Com- 
merce, headed a delegation which 
urged establishment of a 17-member 
study group to make a long-range 
survey of Alabama’s water resources. 


New Rapid Water Pollution 
Testing Method 


Profs. John J. Hennigan and Nel- 
son L. Nemerow, of Syracuse Uni- 
versity have developed a method that 
makes it possible to cut water pollu- 
tion testing time for organic materials 
from 5-days to less than 24 hours. 

The Professors said that the new 
test is less expensive and as accurate 
as the currently-used “oxygen de- 
mand” tests requiring a five-day wait, 
plus expensive incubators and bottles. 

According to their report, more ef- 
fective checks may also be maintained 
on stream pollution sources, because 
results may be obtained in from 2 to 
15 hours. 

In the more rapid test, organic ma- 
terial is removed from waste through 
the use of organic solvents like ethyl 
alcohol. The solution is then evapo- 
rated. Remaining dried organic ma- 
terial gives a measure of the pollution 
potential of waste. 

They further reported that even 
greater accuracy may be developed in 
the test when funds become available 
for additional research. 


Wisconsin Plans Stronger 
Pollution Laws 

Legislation proposed in Wisconsin 
would strengthen the State Health 
Board’s power against untreated sew- 
age by permitting it to order city, 
village or town sanitary districts to 
prepare and file complete plans for a 
sewer system and to build the system 
within a specified time if the absence 
of such a system tended to create a 
nuisance or a health menace. 

The Wisconsin board now can only 
order construction of a sewage treat- 
ment plant when sewers already are 


in existance. A board spokesman said 
it was frustrating to work with the 
present law, under which wide-spread 
use of septic tanks is permissible. 


Sewage Needs For 2000: AD 
—Minneapolis and St. Paul 
Kerwin L. Mick, 


and superintendent for the 


chief engineer 
Twin 
Cities sanitary district has estimated 
that by the year 2000, the metropoli- 
tan area’s sewage disposal facilities 
must be expanded in a project esti- 
mated to cost between $50 and $100 
million. 

The the year 2000 
are being studied by the district in co- 
operation with the 
Minnesota and a firm of consulting 
Mick report and 
recommendations would be ready for 


prospects for 
University of 


engineers. said a 
submission to the 1961 session of the 
Minnesota legislature 


Water Desalter For 
S. Dakota 


The first permanent installation of 
a water desalting plant in South Da- 
kota is now in operation at the Air 
Defense Command’s Gettysburg Air 
Force Station converting deep well 
water with one-fifteenth the mineral 
content of sea water into fresh water 
for all station requirements. 

The new plant, utilizing the Ionics 
electric membrane process, will re- 
move some 400 pounds of undesirable 
salts and minerals from 40,000 gal- 
lons daily. 


New York Seeking Water- 
shed Pollution Protection 

As an aid to solving potential wa- 
ter supply pollution problems caused 
by increasing housing developments 
and industrial projects near the 
Croton watershed, New York City 
retained Fairchild Aerial Surveys, 
Inc., to photograph the 400-square- 
mile area to the east of the Hudson 
River. 

The city will use the photographs, 
relief maps and soil reports to out- 
line the potential water pollution 
problem, and might ultimately lead 
to long-range sewer projects designed 
to guarantee the purity of the city’s 
water supply to the year 2000. 


The Croton watershed supplies the 
city with about %th of its water, with 
the balance coming from an uncon- 
gested area to the northwest. 


Indiana Passes Radiation 
Control Act 

The Radiation Control Act of In- 
the 
radiation sources within six months, 
permits exemption from registration 


diana requires registration of 


of non-hazardous sources, and re- 
quires that secret processes be kept 
confidential. 

It authorizes the State Board of 
Health to adopt reasonable rules and 
regulations to prohibit and prevent 
radiation. 
radiation is defined as the use of radi- 


unnecessary Unnecessary 
ation in such manner as to be injurti- 
ous or dangerous to health, life or 
property. Standards shall be in con- 
formance with those of the National 
Committee on 
and Measurement. 

The State Board may require the 
submission of plans and specifications 


Radiation Protection 


on the design and shielding for radia- 
Representatives of the 
State Board are given right of entry 


tion sources. 
at all reasonable times for purpose ot 
investigating conditions relating to 
radiation control. 

The Act Radiation 
Advisory Commission for the State 
Board of Health on technical matters 
and to provide guidance of policy and 
program and in preparation of rules 
and regulations. 

It declares it unlawful to produce 
radiation not in conformance with the 
act and provides penalties for viola- 
tion. The Act further provides the 
State Board of Health with the right 
of injunctive action through the 
courts. It requires that any local 
ordinance concerning radiation pro- 
tection must be approved by the State 
Health Commissioner. 


also creates a 


Payment for Relocation of 
Water System Facilities 

The Vermont Senate has given 
initial approval of a bill to make the 
state pay the cost of relocating mu- 
nicipal water system facilities when 
necessitated by highway construction 
projects. 
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Long engagement 
with yoke sleeve 
keeps stem in perfect 
alignment. 


Husky Monel stem— 
permits high seating 
force without defiec- 
tion. Acme threaded. 


Tefion packing in ex- 
tra-deep stuffing box. 
... Swinging gland 
eye bolts for easy 
servicing. 


Monel gasketed male- 
female bonnet joint 
with heavy bolting. 
leakproof; blowproof. 


Highly corrosion-re- 
sistant Hastelloy “'C” 
disc and body seat. 


Narrow-bearing, 
tapered seating faces 
break down hard de- 
posits... give tight 
closure. 


CRANE 
FORGED 
Srezu 


aaae 


Flanged end globe valve— 
in sizes 2 to 6 in. incl. 


Screwed end valves—globe and angle 


patterns—in sizes 2 to 2 in. incl. 


Flanged end angle valve— 
in sizes 2 to 2 in. incl. 


NEW! Crane chlorine valves 
now in sizes up fo 6 in. 


Performance-proved over many years in sizes up to 
2 in., these engineered-for-chlorine valves are now avail- 
able in larger sizes with flanged ends—2, 3, 4 and 6 in. 


Many features put these valves head and shoulders 
above any other for gas or liquid chlorine handling. 
There’s extra strength where needed in the steel body 
and integral bonnet and yoke. The bonnet joint is gas- 
keted with Monel and heavily bolted; it’s leakproof and 
blowproof. A deep stuffing box with Teflon V-ring pack- 
ing insures long-life stem seal. 


CRAN 


Disc and body seat ring are Hastelloy ‘‘C” for tight 
seating with high corrosion resistance. Narrow-bear- 
ing, 45-degree taper seating design and the husky Monel 
stem easily break down any hard deposits on seat faces. 


Choose these valves for all water-free chlorine gas or 
liquid services up to 300 F. They’re ideal for chlorinat- 
ing lines in chemical processing and bleaching, treat- 
ment of water and sewage, etc. Get complete specifica- 
tions from your Crane Representative or write to 
address below. 


> VALVES & FITTINGS 


PIPE © PLUMBING ¢ HEATING ¢ AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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Proportioning Pumps 
701 

Walter H. Eagan Co., Inc., Phila- 
delphia, Pa., has developed a line of 
high pressure, low capacity, variable 
volume, reciprocating plunger pumps 
for feeding as little as 1.5 gph to as 
much as 108 gph of corrosive or non- 
corrosive liquids into water treatment 
systems and other applications where 
extreme accuracy and long pump life 
are required. 

The pumps are said to normally 
handle pressures to 625 psi and sev- 
eral thousand psi with special con- 
struction, and are available in 304 and 
316 stainless, Hastelloy, Carpenter 20 
and other steels and ceramic plungers 
when liquids are to be 
Accuracy is maintained 
through double suction and double 
discharge ball checks and seats which 


corrosive 
metered. 


have long life since the design elimi- 
nates excessive spinning of the balls, 
seat wear and pockets where harmful 
deposits may build up. Manual or 
automatic adjustment of the strokes 


trom OU to 


full 


operation 


made stroke 
the 
through a special stroke control mech- 


anism. 


can be 


while pump is in 


Pipeline Ditcher 
702 
Gar Wood Industries, Inc., Wayne, 
Mich. has introduced a new medium- 


duty pipeline ditcher, featuring a 


¢ 


torque converter drive and complete 
hydraulic action. Known as the Gar 
Wood-Buckeye 318, the new ditcher 
digs up to 7 feet in depth, with widths 
of cut up to 44 inches. According t 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear — no new parts 


to buy. 


13A 


the manufacturer, the model 318 is 
the most compact ditcher, for its ca- 
pacity, of any machine in the field 
It is transportable on standard trail- 
ers, without any special teardown. 
The ditcher is available with torque 
converter drive as standard equip- 
ment. The torque-o-matic drive works 
in conjunction with a tailshaft gov- 
With this the 
digging wheel maintains a constant 


ernor. arrangement, 
speed regardless of changing condi- 
the 
engine torque as 


governor regulates 
required. A torque 
throttle lets the operator 
change his output by 40 percent with- 
in any without 


tions, since 


converter 


gear loss of 


horsepower. This not only makes the 


range 


operator’s job easier, but speeds pro- 
shifting, 
saves fuel by automatically keeping 


duction by reducing and 
the engine at the most efficient torque 
range for the work being done. 


Rotary Well Driller 
703 
Bucyrus-Erie Co., Richmond, Ind., 
has introduced the heavy duty model 
30-R for drilling medium diameter 
water wells to a depth of 1,000 feet. 
drill is available on two 


CONTINUED ON PAGE I5A 


Che new 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 
complete details, 





STEVENS HYDROGRAPHIC DATA BOOK 


Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (No COD’s) 


LEUPOLD & STEVENS INSTRUMENTS, 


4445 WN E GLis an SF R800 PORTLAND 13, 
Specialists in hydrologic instruments for over half a century. 


INC. 


OREGON OTALIZER BEGIN 
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Ball Bearing Design. Reduces operating 
torque more than 50%! Less maintenance! 


“O”" Ring Seals. No stuffing box! Packless, 
dry-top design! Eliminates customary mainte- 
nance of packing. Greatly reduces friction while 
assuring complete, permanent lubrication of 
operating mechanism. 


Direct-Acting Rod. Operates main valve 
, without auxiliary connections. Made of special 
| steel, sleeved with bronze at the “O” ring. 


FEATURES OF 
ASSURANCE 


with Darling B-50-B Hydrants 


Extra Large Barrel. Delivers water at the 
nozzles with no appreciable pressure loss! 


Integrated MainValve Assembly. Designed 
for easy, complete removal of all working parts 
on the hydrant rod! 





Positive Multi-Port Drainage. Unique 
design with automatic line-pressure flushing at 
every opening and closing makes stoppage or 
freeze-ups virtually impossible. 

For complete details on the outstanding 
B-50-B hydrants, other major features, types, 
sizes, ask for Bulletin 5710. 


TRADE 


<MARK> 


DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Lta., Brantford 7, Ont. 
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truck mountings—one with independ- 
ent engine drive and the other with 
power takeoff from the truck engine. 
Down-the-hole tools are available for 
both units. 

The 30-R also is available as a blast 
hole drill on both truck mountings or 
on crawlers. The 30-R will drill 6% 
to 77-in. diameter blast holes. 

The 30-RS can be mounted on an 
International Harvester RF-190 or 
GMC X-W635 truck with V-8 gaso- 
line engine. The independent power 
unit can be either a turbocharged 4- 
cycle Caterpillar D-318 GT or 2-cycle 
GMC 6-71 diesel. 

The 30-RP is mounted on an Inter- 
national Harvester model RDF-192H 
truck powered by a specially-selected 
heavy-duty Cummins HRF-C-B 
diesel engine. Power for the drill is 
supplied from the truck engine 
through a Bucyrus-Erie chain-drive 
power takeoff. 


Pipeline Trench Shoring 
704 
Sigma Engineering Corporation, 
San Jose, California, is producing a 


15A 


new device which permits faster and 


safer trench shoring on pipelines, 
sewers and other excavation jobs. 

The device, called Saf-T-Jax, is a 
strong integrally operated unit con- 
sisting of two opposing aluminum 
shoring members which are separated 
and supported by hydraulic jacks. 

Complete units weigh less than 
most wood shoring timbers and are 
designed so that one workman stand- 
ing at the top of the trench can easily 
install them directly behind the dig- 
ger. They also are retracted from the 
top of the trench and fold together 
into units only 5% in thick for han- 
dling and storage. 

These features speed up production 
on the job and eliminate hazards com- 
monly encountered when personnel 
must enter excavated areas to install 
or remove heavy, cumbersome shor- 
ing. 

Two models, a unit with 2% it 
long shoring pads and a 7-ft unit, are 
available. Both are equipped with &- 
inch wide extruded aluminum alloy 
shoring members supplied by Kaiser 
Aluminum. 


CONTINUED ON PAGE 21A 











FROM 
“ALUMINUM 

FLOOD GATE 
TO SMALL jaime 
STOP PLATE 


No matter what your water and sewage equipment need 
... Washington Aluminum is your answer 


BiG 38 FT. 


“eleoman 


Engineers who want to reduce installation costs and 
corrosion problems specify Washington Aluminum 
maintenance-free equipment. Washington Aluminum 
proven-in-use design and fabrication products makes 
this name a mark of distinction on every installation. 


Among Washington Aluminum products are: Non-skid 
walkways, Sluice gates, Ladders, Aeration trays, Sus- 
pension bridges, Manhole covers—and all types of cus- 


tom-fabricated products. If it should be aluminum .. . 
it should be made by Washington Aluminum. 


WASHINGTON ALUMINUM 
COMPANY, INC., Dept. 77 


BALTIMORE 29, MARYLAND 
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MILLIONS OF GALLONS oe 
Iowa valve installation at Fort Dodge, Iowa, 1,500 Z 


Pumping station which pumped 1,600,000,000 a _ 
gallons of water in 1958 as against 350,000,000 1.000 
gallons in 1932. ‘ RA 


500 j 7 


1926 §'3l "36 "41 "46 "5! "56 






































Chart shows steady increase in annual water 
consumption of the City of Fort Dodge from 1932 
through 1958. 





..- enable Fort Dodge waterworks 
to meet 457% increase in demand in 26 years 


For over 26 years, lowa Valves have played an important part in meeting 

the water needs of the growing City of Fort Dodge, Iowa. For half a century 

our 5Otvear lowa and Iowa service have been growing to meet the needs of towns and 
1909+1959 cities from coast to coast. 

Few manufacturers can match Iowa in the wide variety of valves and 
accessories for every type of service. lowA valves meet the most exacting 
specifications for flow control in distribution and fire protection systems, 
sewage treatment and water filtration plants. It will pay you to call in 
an Iowa man before placing your order. 


Let us send you details on lowa’s complete line of valves and hydrants 


FOWwe,r 


VALVE COMPANY 


A Subsidiary of James B. Clow & Sons, In 
Oskaloosa, lowa 
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The only water meter with a powerful magnetic 

drive . . . the only meter with a hermetically 

sealed register . . . the only meter without a 

, . . . c - y . , stey 77 ‘ 
Don t just eye it, try it! stuffing box . .. the only meter with but two 


parts operating in water. 


Revolutionary MAGNETIC DRIVE 


ROCKWELL Sealed Register WATER METERS 





This simple diagram demonstrates how the driver magnet 
(shown in hand) revolves around a watertight compartment 
at the base of the register. This compartment encloses the 
follower magnet which pushes a crankshaft to transmit every 
motion of the piston to the sealed reduction gearing. 

With this construction there’s no stuffing box to leak or 
bind. The register, kept clean and dry in its hermetically 
sealed case, is always operative—always fog free and easy to 
read. And in this revolutionary meter there are only two 
moving parts in water. It’s truly the least vulnerable meter 
ever—the easiest, quickest and most economical to repair. 
For a descriptive bulletin, write Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 


How the 
powerful pull 
of a 
magnetic 
meter drive 
benefits you 


SEALED REGISTER METERS 


ROCKWELL” 





FILE REFERENCE 


FACT SHEET 
(GRAVER], 


Uniform Water Pressure 
Now Assured for 
Hitchcock, Texas 


Galveston County Water Control & Improvement 
District No. 7 at Hitchcock, Texas 
Chas. R. Haile Associates, Inc 


g 


Graver Tank & Mfg. Co 


Type 

Capacity ; 

Height to Overflow 

Head Range 

Diameter of Tank 
t to AWWA Spe 


ted and 


GRAVER TANK & MFG.CO. 


DIVISION—UNION TANK CAR COMPANY 
EAST CHICAGO, INDIANA 


New York 

Pittsburgh 

Sand Spring 

Salt Lake | ; 

San Frar e Seattle «+ Caraca 


BUILDING FOR THE FUTURE ON A CENTURY 
OF CRAFTSMANSHIP IN STEELS AND ALLOYS 











DESIGNED, FABRICATED AND BRECTED BY GRAVER|_ 





_ cera 
; ee 
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OVER 100 YEARS OF EXPERIENCE 


by Graver in fabricating and erecting tanks of all types for many purposes 
will provide, in collaboration with your consulting engineers and water 


works officials, the most suitable tankage for your water storage needs. 


a See 


The reservoir, standpipe and elevated tank shown are only afew examples 


of how Graver solves water storage problems. (;RAVER ‘TANK & MF! 


DIVISION—UNION TANK CAR COMPANY 


EAST CHICAGO, IND. + Plants and Offices Across America 
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“Packaged” Waterlines 
705 
The Southern Pipe Division, U. S. 
Industries, Azusa, Calif., has 
developed a new concept in the pro- 


Inc., 


duction and delivery of pipe for the 
transmission and distribution of wa- 
ter and sewerage. 

Labeled “Packaged Waterlines” by 
its creators, it emcompasses the com- 
plete engineering, quality control, 
production and processing facilities at 
one location. According to the com- 
pany, if standard procedure calls for 
the purchase of pipe from one source 
for delivery to a lining or wrapping 
facility some miles away, the “Pack- 
aged Waterlines” concept provides 
“one-order convenience”, and re- 
sults in a substantial reduction of 
costs per waterline mile. 

In addition, Soxthern Pipe hos 
eliminated the problems that confront 
pipeline crews with random-length 
pipe by cutting each unit to the length 
specified by customer engineers. They 


fc Tr 


have also provided for the warehous- 
ing of pipe after production and 
processing so that ‘‘trenchsite’’, rather 
than job-site, delivery is coordinated 
with the contractor’s pipe-laying 
schedule. 

This new plan can, when desired, 
bring under one purchase order, every 
step in the specification, production, 
processing and delivery of waterlines. 


Non-Corrosive Underdrain 
For Rapid Sand Filters 


Graver Water Conditioning 





Analysis 


mined. 





KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Can be used for any determination in 
which color turbidity can be developed 
in proportion to substance to be deter- 


KLETT MANUFACTURING CO. 


179 EAST 87th STREET e NEW YORK 28, N. Y. 


what T-R-T is 


what T-R-T does 


how T-R-T is used 
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New York, N. Y., 
Corru-Drain, a patented, non-corro- 
sive underdrain design for rapid sand 


has introduced 


filters. Corru-Drain is unique in that 
it is made of corrugated asbestos-ce- 
with 

forming the laterals. 


ment sheets the corrugations 

Corru-Drain has many advantages 
because of its light weight, toughness, 
ease of shipping and handling and 
simplicity of installation. 
also provides for optimum backwash 
ing distribution because of the meth- 
It can be 
easily installed in new filters and is 


Its design 


od of orifice arrangement. 


readily adaptable for replacing under- 
drains in existing filters with a mini- 
mum of structural changes. 

A major advantage of the new de 
sign is the saving of labor due to the 
simplicity of installation. In an ac 
tual field comparison it took only 72 
man-hours to install 342 sq. ft. Corru 
Drain unit having a 1.000,000 gallon 
capacity. Installation time for a com- 
petitive underdrain in an identical 
filter came to 168 man-hours. 

Corru-Drain does not require level- 
ing, reinforcing rods, presetting of 
anchor bolts, extensive form work or 


CONTINUED ON PAGE 23A 


"We record pump activity gm 
and measure flow with 
this $65 instrument’ 


Ke 


An instrument that automatically records on a 
strip chart the “on-off” time of any pump 

(or machine) to which it is electrically connected. 
Strip chart is chronologically-printed, runs 

up to four months without change. 


Marks on chart when pump starts, how long 

it runs, when it stops. Elapsed time meter totals 
operating time. Operations counter (optional at 

additional cost) records number of pump starts. 


To measure flow, simply multiply rated capacity 
of pump per hour by hours of pump operating 
time. Strip chart furnishes a single-source basis 
for cost analysis, flow pattern, and pump 
maintenance. Many other applications. For full 
details, write for Brochure WR-1. 





standard *":"" 
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Through these Gate Valves pass 
the best-regulated streams 


in the World! 


The sound design and quality workmanship 
of Ludlow gate valves and Rensselaer gate 
valves is a guarantee of /asting ease of operation. 
Watertight closure is assured through years of 
trouble-free performance. 


Write for the L&R Gate Valve Catalogs, 


showing the most complete selection of out- 
standing design features available today. Lud- 
low and Rensselaer double disc gate valves 
meet all requirements, including A.W.W.A. 
specifications, in sizes from 2” to 72”, plus 
custom designing for special applications. 


| upbLow 4 FRENSSELAER 





VALVES AND HYDRANTS 


THE LUDLOW VALVE MANUFACTURING CO., INC., TROY, N. ¥.- SINCE 1861 
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concrete piers for support, or access 
man-holes. Installation can be started 
immediately after the filter forms 
have been removed. 


Sludge Handler 
707 

Prime-Mover Co., Muscatine, Lowa, 
has available the Model M30 Power 
Truck for the short-haul rapid move- 
ment of wet or dry sludge. 

The power truck is a small one- 
man operated prime mover with an 
18 cu ft bulk handling bed. The bulk 
handling bed has a sliding endgate, 
swinging tailgate, and dumping con- 
trols to accomodate any rate of load 
discharge. 

There is no shifting, no clutching 
with the torque converter drive. The 
operator just sets the directional lever 
in forward or reverse and steps on 
the gas. The unit maneuvers in close 
quarters, climbs steep grades and 
travels fast. Wear and maintenance 
costs are reduced to a minimum. 


Transistorized Flow Rate 
Indicator 
708 
Fischer & Porter Company, Hat- 
boro, Pa., has introduced a transis- 
torized, servo-driven flow rate indi- 
cator for F&P Magnetic Flowmeters. 
The new a-c null balance potentio- 


meter type indicator costs only about 
one-quarter as much as previously 
available indicators. Units are com- 
pletely interchangeable when used 
with F&P Magnetic Flowmeter pri- 
maries. Readings are prominently 
displayed by means of a high intensity 
red pointer and a 41%” concentric dial. 
The dial may be calibrated for per- 
cent or direct reading. Accuracy is 
+2% of full repeatability 


CONTINUED ON PAGE 25A 
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Lots of jobs are done better automatically. 
Changing chlorine feed rate is now one of 
them. With the V-notch...the straight line 
metering action of the plug through the ring 
makes automation simple. 


Merely by adding, not adapting, a W&T 
V-notch Chlorinator can give you any degree 
of automatic control you want—step rate, 
start-stop, program, proportional, even 
residual control. 


With a V-notch Chlorinator any signal from 
any primary metering device can control 
chlorine feed. So anyone can afford 
automation. 


And, of course, the right plastics make the 
whole chlorinator chlorine-proof. 


A booklet, “The 
V-notch Story” 
will tell you about 
all the W&T V- 
notch Chlorinator 
features. For your 
copy write Dept. 
S-136.94. 


WALLACE & TIERNAN INCORPORATED 





2S MAIN STREET, BELLEVILLE 9,NEW JERSEY 


ELECTRO RuST-PROOFING 


CORPORATION 


3@ MAIN STREET, BELLEVILLE 9. N. J. 
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about CENTRILINE 


Spotted on this map are some of the places 


that have been served by the Centriline Process 


Chances are that one of your col- 
leagues has rejuvenated some of his city’s 
piping by Centriline reconditioning. Here’s 
your chance to find out. 

Briefly, this process smoothly lines 
piping—in place—with cement-mortar, cre- 
ating a pipe-within-a-pipe. This vastly in- 
creases carrying capacity, stops leakage, 
prevents corrosion and tuberculation, and 
prolongs pipe life indefinitely. Pressure 
goes up, pumping cost goes down, and 


there’s no need to disturb traffic to replace 
mains. Over 6,000,000 feet of piping, from 
4” to 144” diameter, have been treated by 
Centriline. Ask your neighbor. 

Write today for a list of nearby offi- 
cials whose cities have cut inconvenience 
and costs with this pipe-saving process. 
Hear what they have to say about Centri- 
line. Then write or call us. We’ll be glad to 
show you how Centriline can help you 
solve the problems of pipe conditioning. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International, Inc. 


140 CEDAR STREET ¢ NEW YORK 6, N. Y. 
Branch offices in principal cities of the United States, Canada, and Latin America. 
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+1%. Ultra-modern in appearance, 
the indicator introduces a “new look” 
to the instrument field. The transis- 
torized indicator is extremely com- 
pact weighing only fifteen pounds. 








Pipe now Plastic Lined 
in Place 
709 

Centriline Corp., a subsidiary of 
Raymond International, Inc., New 
York, N. Y., has announced that con- 
crete and metal pipelines can now be 
reconditioned in place by lining with 
acid-resisting epoxy resin. 

Centriline has developed the new 
lining for pipelines that are subjected 
to excessive acid attack, such as sewer 
and industrial waste lines. Pre-mixed 
epoxy resin is applied with special euedueinnan 
machines that travel through pipes 
from 24 to 144 inches in diameter. 
These machines apply lining material 
by centrifugal force from a high-speed arr are 
revolving head, then smooth the lining a 
with automatic trowels. oath 

A variety of epoxy resin linings 
with a minimum thickness of one- 
eighth inch can be placed in a single 
pass. Linings consist of pure resins “owe 
extended and pre-mixed with inert 
filler materials. 

According to Centriline, epoxy 
resin provides a tight bond with pipe te. Boa a 
materials. Variation of extender raven SAND FILTER 
ratios can produce a wide range of _ 
compressive and tensile results. Most 
common ratios produce compressive 
strengths of more than 7,000 psi, and 


tensile strengths of more than 1,500 -+-for COMPLETE WATER TREATMENT 
psi. in Modular Construction 


A real “thirst quencher” for industrial and municipal water 
supplies is the Hardinge equipped water treatment plant— 
available in unit sizes of from 1 M.G.D. to 5 M.G.D. 
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New Intake Screen 


710 
Edward E. Johnson, Inc., St. Paul, 
Minnesota, has developed a new in- Can be furnished complete with automatic plant controls. 
take screen for river and lake reser- ‘ : 
wiles Write for full details. 
The new intake screen is an adapta- 
tion of the Johnson Well Screen for 


water wells. 
The Johnson Intake Screen can be 


used in many river and lake reser- 

“iy: Sige Cc vi 
voirs in place of an expensive and ° nAN NY, eae CORP ORATE®D 
cumbersome crib. The design of the 


screen also permits efficient back. | YORK, PENNSYLVANIA 240 ARCH ST. + Main Office and Works 
CONTINUED ON PAGE 27A | Wew York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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AMERICAN METERS 


HAVE WHAT THE WATER SUPERINTENDENT 
WANTS 


ERVICE ¢ 


C BY TRAINED 


EXPERIENCED MEN 


AMERICAN Meter with Sealed Metal Register Box. 


AMERICAN METER representatives are factory 
trained and have had long experience in Water Works 
operations. They are thoroughly prepared to render 
help to the Water Superintendent in problems of meter 
selection and also to the Meter Repair Department 
in showing repair men how to service AMERICAN 
METERS. Because they have attended specialized train- 
ing courses at the factory they are able to demonstrate 
time-saving methods that reduce costs and insure maxi- 
mum meter accuracy. 

Behind these trained representatives are the factory 
engineers — ready to give expert help wherever needed. 
Yes, AMERICAN METER representatives have what 
the Water Superintendent wants in service backed by 
experience. 


AMERICAN Meter representatives talk the 
shop man’s language. 


BUFFALO METER COMPANY 2909 Main Street 


INCORPORATED Buffalo, New York 
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washing, a need feature heretofore 
considered impractical in convention- 
al timber cribs. 

The new Johnson Intake Screen 
can also be used in infiltration galler- 
ies or collectors, in dam intakes, in 
river bank intakes and in many diffi- 
cult intake problems. 

The rugged all-welded construction 
and unique design of the Johnson 
Screen permits its use in any intake 
situation where the problem is to ad- 
mit a large volume of water with min- 
imum head loss, while at the same 
time excluding sand, gravel, and oth- 
er unwanted material. 


Plastic Dall Flow Line 
Expanded 
711 
B-I-F Industries, Inc., Providence, 
. L., recently announced the expan- 
sion of their line of insert-type plastic 
Suilders-Providence Dall Flow Tubes 
for primary flow metering to handle 


line sizes up to and including 48 
inches. The increased line now in- 
cludes sizes between 4 in. and 48 in. 
as standard products, making the 
versatile Dall Flow Tube still more 
versatile. 

Designed for ease of installation 
between pipe flanges, the Builders- 
Providence Dall Flow Tube is espe- 
cially adaptable to Industrial and 
Chemical uses, to Process Industries, 
Water and Sewage—wherever acids, 
alkalies, slurries and gases require ac- 
curate metering. 

The Model DFT-PI, Plastic Insert 

CONTINUED ON PAGE 29A 


NON-STOP 
FILTERING 


... even when backwashing 


GFC Multi-Cell Filters 


There's no time lost 

when backwashing GFC Multi-Cell Filters. 

While one cell is being backwashed, 

the other cells provide: (a) Water for backwashing 
that cell with or without the use of storage 

tanks or surface reservoirs. (b) Uninterrupted 

filtering to maintain a continuous flow to 

service lines. Other important features include 
low-cost installation and GFC's patented non-clogging 
““Multi-Plate’ underdrains. Write for bulletins 


and equipment data. 


FRIERS:.. 


WATER PROCESS equipment @ ja Owa 


AERATORS FILTERS ° SOFTENERS ° CLARIFIERS 
FLASH MIXERS ° FLOCCULATORS ° PNEUMATIC CONTROLS 
ROTARY DISTRIBUTORS e SLUDGE SCRAPERS 
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There IS a difference 
in chlorine 


In these “scrubbing towers’ Pennsalt 
Water Works Grade chlorine gets the 
extra purification that helps you give 
your community greater protection 
through safer, more dependable chlori- 
nation. This added processing step is 
just one important dividend you get 
with Pennsalt® Chlorine. Others 
include... 





Delivered purity guaranteed by manu- 
facturer. Pennsalt chlorine is made, 
packaged and shipped by Pennsalt. 


Clean, safe packaging. Pennsalt takes 
every precaution to eliminate the foreign 
matter that can foul your chlorinators. 
Containers are cleaned and inspected 
before each use. 





Ample supply, dependable delivery. 
Pennsalt supplies Water Works Grade 
chlorine for communities of all sizes, 
expands capacity on a planned basis 
to meet growing needs. And Pennsalt’s 
half-century of chlorine shipping ex- 
perience means delivery you can 
count on. 


Pennsalt Water Works Grade chlorine 
is available in 100- and 150-lb. cylinders, 
and in one-ton containers in multiple- 
unit rail cars. Call or write Pennsalt 
today for fast service. 


For fast sedimentation in your sewage 
plant...use Pennsalt® Ferric Chloride, 
anhydrous or liquid. 


See our Catalog in CMC 


INDUSTRIAL CHEMICALS DIVISION 


' HEMICAL ATION 
” ” ” ” - ” ain! hina Penn Se eee “ - ™ = Pennsa it 


Sales Offices: Chicago * Detroit « New York ¢ Philadelphia ¢ Pittsburgh ¢ St. Louis « Appleton « Atlanta Che o | 


ESTABLISHED 1850 


Pennsalt of Washington Division, Tacoma « Portland Industrial Quimica Pennsalt, Mexico City 
PEINNSALT CHLORINE is made at Calvert City, Ky., Portland, Ore., Tacoma, Wash., Wyandotte, Mich., and Mexico City. 
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Dall Flow Tube is made of fiberglas- 
reinforced epoxy or polyester resins 
with metallic throat lining. It is avail- 
able in a variety of sizes and flange 
and throat materials. Design features 
include self-contained instrument 
taps, low head loss, low weight, high 
accuracy (within 1% of actual flow 
rate), Maximum corrosion resistance, 
and lower cost. 


Feed Pump 
712 

Fischer & Porter Company, Hat- 
boro, Pa., has introduced a new 
Chemical Solution Feed Pump that 
features a hydraulically balanced Tef- 
lon slack diaphragm. The diaphragm 
is not connected to the plunger and is 
unconditionally guaranteed for the life 
of the pump. The rate of the pump, 
which operates at 70 strokes per min- 
ute approaching continuous flow, can 
be manually adjusted during opera- 
tion or while shutdown. 

The new pump has a capacity up 
to 65 gallons every 24 hours, an op- 
erating pressure up to 125 psi, and a 
maximum continuous temperature 
rating of OOF. It will handle alum, 
acids, hypochlorites, polyphosphates, 
soda ash, fluorides, and similar ma- 
terials. 


Controlled Volume Pump 
713 

Milton Roy Company, Philadel- 
phia, Pa. is now producing a con- 
trolled volume pump utilizing the 
Oliver Diaphragm Slurry Pump de- 
sign principles for hard-to-handle 
slurries or solutions. 

The O.D.S. pump has been used 
for many years to move corrosive and 
heavily concentrated slurries. Since 
the original pump was designed as a 
transfer pump, Milton Roy, under 
license from Dorr-Oliver, Inc., has 
effected certain important modifica- 
tions to obtain controlled volume 
pumping. 

These modifications include the in- 
clination of the pump chamber to 
eliminate entrained air from the body 
automatically. Also, to obtain high- 
est slurry metering accuracy, the 

CONTINUED ON PAGE 33A 


OU. I CK, economical, durable 


repairs for tile with 
D-] MORTAR 


Nonmetalic, 
No Oxidation. 
No Unsightly 
Stains.... 


Loose mortar has been re- 
moved. D-J Mortar is 
simply brushed over en- 
tire ceramic tile wall, fill- 
ing all voids, shrinkage 
cracks, etc. 





While D-] Mortar is 
still damp, excess is 
wiped off tile sur- 
face, leaving all 
joints, cracks and 
holes completely re- 
pointed. 








A costly time con- 
suming repointing 
job has been reduced 
to the economy and 
speed of a single 
brush coat! 








Just off the press, write 
for our New 20 page brochure 


Standard Dry Wall Products Inc. 


BOX X, NEW EAGLE, PA. 
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| UNDER WATER 


4-man crew lays1500 feetaday 
of CLOW 8” Bell-Tite Joint 
cast iron pipe through Florida 
swampland—often in 3 feet of 
water. Hancock Pipe Co., 
Clearwater, Fla., contractor. 


AT 14° BELOW 0 


Despite rocky terrain and dig- 
ging through 2 to 3 feet of frost, 
workers were able to lay 50% 
as much 12” Bell-Tite pipe a day 
at 14 below zero as under nor- 
mal conditions. Trench was 11 
feet deep. Nels Nelson & Sons, 
Duluth, Minn., contractors. 





3 OR IDEAL 
CONDITIONS 


Laying 2000 feet a day of 
CLOW Bell-Tite Joint pipe 
under ideal conditions at Boca 
Raton, Florida. Reilly-Bates 
Corp., Pompano Beach, Fia., 
contractors. Black & Associ- 
ates, Gainesville, Fla., con- 
sulting engineers. 
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PROVED... 


CLOW Bell-Tite JOINT 


CAST IRON PIPE 


saves time and money 
under all installation conditions 


Clow Bell-Tite Joint costs less to buy and less to install. 
Assembly is easy and rapid and the rate of installation 
depends only on the speed with which the trench can 
be excavated. 

A single molded rubber gasket is the only accessory 
required. No bolts, no nuts, no followers, no couplings, 
no extras to buy. Clow Bell-Tite pipe is available from 
3” to 24” in any thickness or weight in accordance 
with ASA, AWWA, or Federal specifications. 

Clow Bell-Tite Joint is easily assembled—just wipe 
clean, lubricate and push spigot into the bell. When 


painted yellow stripe is no longer visible, joint is 
pressure tight. 


our @te eatin It will pay you to know the savings in time and money 


1878-1989 CLOW Bell-Tite Joint Cast Iron Pipe makes possible. Let us give 


you complete information on its many advantages. 


cas JAMES B. CLOW « SONS, INC. 


PIPE 201-299 North Taiman Avenue, Chicago SO, Illinois 
Subsidiaries: 


Eddy Vaive Company lowa Vaive Company 
Waterford, N.Y. Oskaloosa, lowa 
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WHEN YOU “MANUFACTURE” 


PURE WATER 


MAKE SURE 


YOU 


SS atone ltt ee 


‘ CHANICAL Ee MENT 
BY 


BERTS FIL FG. CO 
ms oe | * -. 


AAT 


the nameplate of dependability 


USE THE BEST “MACHINERY” 


WATER & SEWAGE WorkKS, JULY, 1959 





e For further information on products or services please use reader service card. 


Equipment 


‘NEW BANTAM C-350 


You have the widest choice of options and mountings 
in the industry with the new BANTAM Series 350—to 
build your new BANTAM exactly to your job and price 


News 


CONTINUED FROM PAGE 29A 





modified design features especially 
engineered double ball check assem- 
blies. 

Proven by extensive laboratory and 
field tests, the O.D.S. controlled vol- 
ume pump is capable of handling 
abrasive slurries containing up to 60 
percent solids and of delivering them 
at pressures up to 90 pounds per 
square inch. Gentle diaphragm action 
which minimizes particle degradation 
plus the ability to pump against high 
discharge pressures make the unit ef- 
fective for handling feeds to filters 
of all types. 


Sewer Pipe Gaskets 
714 

Hamilton Kent Manufacturing Co., 
Kent, Ohio, has introduced two new 
Tylox sewer pipe gaskets to its line 
of flexible gaskets. 

The Tylox “C-P” and “C” gaskets 
are designed for concrete pipe of all 
sizes, with single or double offset, and 
provides a true compression, flexible, 
leakproof joint capable of withstand- 
ing head pressure up to 50-ft. They 
may be made of either rubber or neo- 
prene, and can be applied to pipe at 
the job site, 
ers plant. 


or the pipe manufactur- 


The new gaskets consist of base, 
multiple sealing fins, and inspection 
flange which overhangs the edge of 
the pipe tongue, or alternately, the 
tongue offset, according to the type 
of pipe used. On any pipe large 
enough to admit a workman, visual 
proof of correct gasket position after 
coupling may be obtained by noting 
whether the inspection flange is even- 
ly seated around the 
ference of the joint. 


entire circum- 


A new type of dropping-mercury 
electrode consisting of a capillary of 
0.8 mm internal diameter, sloping up- 
wards, which is stable in performance 
over long periods, has been used for 
recording the concentration of dis- 
solved oxygen in natural waters for 
periods of weeks. ( From Purdue San. 
Eng. News) 


requirements. 


Work faster ... earn more than ever! 


This all-new BANTAM crawler model 
brings a brand-new set of profit bene- 
fits to water and sewer contractors— 
high-production digging advantages 
never before offered in a machine of 
this popular size! 

Now with the BANTAM C-350 you 
can dig to 1810” with optional long- 
boom back hoe—backed by the power 
and fast-action cycle that take you 
through even the toughest rocky, 
frozen or hard pan terrain with high- 
est speed and ease. BANTAM’s all-new 
undercarriage has the solid stability 
to climb and work even tough grades 
with standard or long side frames... 
the high flotation, with pads up to 
32” wide, to give you big production 
in wet conditions. Keep ahead of any 
job schedule with BANTAM's stand- 


ard 2-speed, independent travel; and 
full-reversing, 2-speed travel trans- 
mission. 

BANTAM’S fast, accurate mechan- 
ical controls give you the precision 
digging that speeds up ticklish work 
when crossing water and gas laterals, 
etc. More time saved, more money 
earned! 

You make more from BANTAM’s 
all-around job versatility working 
with 11 BANTAM-built attachments. 
Handling, lifting, lowering, placing 
and stockpiling assignments . . . clean- 
ing operations . . . backfilling, tamp- 
ing, erecting, pile-driving—any job, 
anywhere. And BANTAM’s practical 
size gives you permit-free roadability! 
Capacity of 7-8 tons. 


Ask your BANTAM distributor for an on-the-job work demonstration. now! 


ALSO ALL-NEW: 


BANTAM T-350—now 11!-ton capac- 
ity, increased line pulls, new deeper 
digging (17'7") back hoe. 
Choice of four BANTAM- 
built-carriers. 


SCHIELD BANTAM CO. 
303 Park St., 
Rush me full details on the all-new [] BANTAM C-350 
crawler, () T-350 carrier models, ()CR-350 self-propelled. 


BANTAM CR-350—rapid- Name 
performing self-propelled 
with hydraulic power 
steering . . . inde- 
pendent travel, 

swing, hoist... 

4 x 4 optional f 
drive. 1-man, —_ City 
l-engine op- 
eration. 


Company 


Address_ 


WORLD'S LARGEST PRODUCER OF TRUCK CRANE-EXCAVATORS 


Waverly, lowa 


— Sea ———— 


—— ee ee 
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water department with the new 





a =VOLUTIONARY product.... 
for a totally new method of reading 


Now your water department can look to a 
future of increased efficiency and economy 
— through the Badger Read-o-Matic, in- 
dustry’s first practical outdoor register. 
With this revolutionary new outdoor 


BOOSTS WATER DEPARTMENT NET 
REVENUE 


Eliminated: meterman recalls, “read-it-yourself”’ 
cards, estimated water bills. Result: reduced read- 
ing costs . . . and greater savings because of sim- 
plified department accounting and operation. 


100% METER READING IN HALF THE 
TIME — AND NO WASTED CALLS 


The Badger Read-o-Matic overcomes the chief prob- 
lem of indoor reading: depending on the customer 


*Patents applied for in U. $. A. and foreign countries. 
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register, you'll play a major role in com- 
munity progress ... by providing consist- 
ently better water department operation 
and service to every customer . . . starting 
with these immediate benefits: 


to be home. Instead, a meterman can complete his 
reading route in half the time it used to take by 
the old method — because the register is outdoors 
and always available. 


BETTER SERVICE AND CUSTOMER 
GOOD WILL 


Because the Badger Read-o-Matic is accessible to 
the meterman at all times, the customer will never 
be inconvenienced again. Your meter records are 
always up to date; the customer’s meter bills will 
always be accurate. 





Dynamic New Idea! 


Central reading stations 


Glamorous Mayfair, Milwaukee, marks a new 
trend in ultra-modern suburban shopping centers. 
Its metering system — trend-setting,too. 

A network of Badger Read-o-Matic registers 
serves Mayfair’s more than 85 stores. Meters are 
located in the stores...connected to a central 
Read-o-Matic reading station for each section as 
shown in color on the aerial view (right). A typi- 
cal panel of Read-o-Matic registers at Mayfair 
is shown below. 

Meter reading — just a few minutes’ work. And 
the Read-o-Matic registers are always accessible. 


... Another in Badger Meter's 
big parade of new products 
for better water metering 


Key to the Badger Read-o-Matic register — a self-powered 
generator that requires no outside source of power. It 
originates its own pulses that are recorded on the outdoor 
register. The register can be placed as far as one-half 
mile from the meter itself. 

This revolutionary meter-register is another 
product of Badger’s research devoted exclusively 
to the continuous improvement of water meter 
design, construction and performance. 

Write us today. We’ll send a free, colorful 
brochure with full details about the new Badger 
Read-o-Matic outdoor register. 


Badger Water Meters 


Badger Meter Mfg. Co. ® 4545 W. Brown Deer Rd. ® Milwaukee 18, Wis. 


OFFICES IN PRINCIPAL CITIES 
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New Ad Campaign in 
Reader's Digest Dramatizes 
America’s Water Problem 





Cast Iron Pipe Research Association promotes better understanding 


of water supply and distribution problems 


Offers Informative Booklet 
for Step-by-Step Action at the Local Level 


Here’s help for you and everyone else directly con- 
cerned with the supply, treatment and distribution 
of water—help that will acquaint the people in your 
town with the vital importance of this growing 
problem. 

On the opposite page you see the first in a series of 
advertisements, this one appearing in February 
Reader’s Digest. Placed by the Cast Iron Pipe Re- 
search Association, these striking advertisements 
point out to Mr. and Mrs. America how much we 
depend on a good water system and why we can no 
longer take it for granted. 

Similar advertising will appear regularly this year 
in U. S. News & World Report, Nation’s Business, 
Better Homes & Gardens, American Home and Sunset 
magazines to carry this public service message to 
millions of community leaders and homeowners. 


Free Local Plan-of-Action Booklet 


These ads offer a free booklet telling about the water 
problem. It shows how responsible citizens can ac- 
quaint themselves with the needs of their community. 


@. 














It also gives a step-by-step outline of action, telling 
how they can help their officials extend and improve 
the local water system through more adequate rate 
structures or financing. 

We'll be happy to send you a free copy of this new 
booklet. Write to Thos. F. Wolfe, Managing Director, 
Cast Iron Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, Ill. 





THREE REASONS WHY CAST IRON PIPE IS 
AMERICA’S GREATEST WATER CARRIER: 


1. More miles of underground cast iron water 
mains are now in use than of all other kinds of 
pipe combined. 


2. More miles of cast iron water mains are now 
being purchased and laid than of any other kind 
of pipe. 


3. Impartial surveys prove that today’s water 
utility officials and consulting engineers prefer 
cast iron pipe for underground water distribu- 
tion by an overwhelming majority. 











CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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B-I-F INDUSTRIES| In California 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 











San Diego, California — Alvarado Water Treatment Plant 


East Bay Municipal Utility District — LaFayette, California 
Water Treatment Plant 
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POSITIVE CONTROL OF MATERIALS IN MOTION BiFY 


GS across the country... 
ONE SOURCE - 


ONE RESPONSIBILITY 
pays off! 


One Source — One Responsibility results in better coordination of efforts 
during the planning, installation, start-up and operating stages of new or 

expanded facilities. Complete integration of all control equipment delivers maximum 
efficiency, operation economy and system reliability. B-1-F Industries is your single 
responsible source of control equipment for water works. 


These California water works plants are typical of many in which B-I-F 
equipment is installed. The stars on the map are representative of California 
communities in which B-I-F equipment operates continuously . . . dependably. 
Ask a B-I-F man to show you one of these installations. Remember . . . no other 
manufacturer offers you such a broad range of performance-proven 

water works equipment. 


Nationwide Sales and Service through local offices help maintain the high 
performance standards for which B-I-F is known. If you want complete satisfaction 
from your water works installation, write B-I-F Industries, 

Utilities Sales, 350 Harris Ave., Providence 1, R. I. 
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0 IMPORTANT 50 YEAR CONTRIBUTIONS 


Primary Treatment Facilities 





UT® Lift Station 
INFLUENT 














BARMINUTOR! 
Comminuting 
Machine 


SEALTRODE * 
Pump Controller 


FLUSH KLEEN® 
Clog Proof 
Sewage Pumps 


NON CLOG 


Sewage Pump Comminuting 


Machine 


Head Works 


COMMINUTOR* 








PRIMARY 
SETTLING 


REMOVAL TANKS 


AER-DEGRITTER® 
Grit Removal System 


SLUDGE PUMPS 


Safer, More Effective Sewage Treatment... A Basic Need Of Civilized People Everywhere! 


1959 marks Chicago Pump Company’s 50th year 
of continuous service to the field of Sewage And 
Industrial Wastes. We are indeed proud to have 
served the health, safety and welfare of so many 
people for so long . . . and look forward to even 
greater contributions in the next half century. 


Illustrated are a few of the many “Chicago” 
products now in operation in thousands of instal- 
lations throughout the United States and Foreign 
Countries . . . exclusive, proved equipment, systems 
and processes capable of solving any sewage prob- 
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lem. New products are in various stages of com- 
pletion through our continuous program of research, 
engineering and development. 


Service has been the very foundation of our suc- 
cess ... based on a program of installation checking, 
operator supervision and training, as well as product 
application services to Consulting Engineers. An 
important dividend of these services has been the 
solution of an untold number of operating problems 
and the development of new and improved equip- 


ment, systems and processes. 
* Trademark 


RATEDAERATION* 


Small Unit Sewage Treatment Process 
Equipment For 20 To 5000 People 





TO THE FIELD OF SEWAGE AND INDUSTRIAL WASTES 


Secondary Treatment Facilities 


























SECONDARY 
) AERATION SETTLING 


SWING DIFFUSER* ose = Mechanical 
Aeration Equipment _ Y/ Aerator 


| a | re 
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: Non Clog 
LA 
SUPER-CLEAN* = — ee 
Air Filter BLOWER ; P “Sewage Sampler 
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EFFLUENT 

















SLUDGE 
DIGESTER 


rt 


CRP* Accelerated 
Sludge Digestion 
Digester Pontoon Cover System Digester Heat Exchanger 


























Distributors in Principal Cities Throughout the United States and Foreign Countries 1909 


Putting ideas to Work 
Foop sates Lata AND CHEMICAL CORPORATION 
| Chicago Pump Company 


; orvaneay PARKWAY . CHICAGO 14, ILLINOIS 
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New Industry 


Gets Water Fast 
Through 20-Inch 


Concrete Line 


This 20-inch line serving the 
new Western Electric plant on 
East Broad Street in Colum- 
bus, Ohio was installed in 
21 days. 

Robert C. Parkinson, of the 
Columbus Division of Water 
says, ‘It rained nearly every 
day, but even so, we laid the 
4700 foot line in only 21 days.” 

The line was installed to 
serve a rapidly growing area in 
which the plant is located, and 
is expected to be tapped many 
times as development grows. 
One 34-inch service tap was 
made soon after the installa- 
tion was completed. 

Engineers were Uhlmann and 
Associates of Columbus. Con- 
tractor was Fishel Company, 
also of Columbus. Price Broth- 
ers Company manufactured 
the prestressed concrete steel 
cylinder pipe at its Dayton 
plant. Price Brothers serves the 
South from its plant at Hatties- 
burg, Miss. 
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DANGEROUS WATER. Not long ago, faulty sewage 
disposal too often contaminated lakes and 
rivers...made them unfit for bathing, drinking 
or fishing. 


‘ 3 = ae Fe i } net 
3 Eo i he oe > 
; eres sa ae 
MODERN SEWERAGE SYSTEMS, in which 
cast iron pipe and fittings are used, 
play a major role in keeping America’s 
water clean, pure and wholesome... 


safe for bathing and drinking. 


FOR WATER, SEWERAGE AND 
U. S. PIPE AND FOUNDRY COMPANY 


saleninial 
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but better than ever today! 


Exacting quality checks from mine to main 
assure U. S. Pipe dependability 


With leadership goes responsibility . . . 


Cast iron pipe, for example, long recognized as America’s basic water 
carrier, must be dependable and long-lived. 


U. S. Pipe makes sure it is. By constantly checking and rechecking 
its pipe from start to finish .. . from mining to final casting. 


The water officials who do such fine work planning and protecting the 
nation’s water supply can be sure of this: 


In U.S. cast iron pipe they have a fine ally to work with. 


COKE, being discharged on coke HOT PIPE is inspected and weighed THE SPECTROGRAPH is used by U. S. 
wharf, has been made in our mod- before entering the heat treating fur- Pipe to make timely and accurate 
ern ovens from carefully blended nace. Each length of U. S. Pipe is chemical determinations...one of 
mixture of coals obtained from U.S. subjected to temperatures automat- many quality checks that assure top 
Pipe mines. ically controlled for uniformity. performance of U.S. Pipe. 


® 
INDUSTRIAL SERVICE (CU COD 


Birmingham 2, Ala. A wholly integrated producer from mines and blast furnaces to finished pipe. 
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HERSEY 


WATER METERS 


Best Buy For 


All Types of 
Services 


Disc Type — All Bronze 


| 2 Peete 
{ 


Detector Check 


HERSEY 
MANUFACTURING 
COMPANY 


(Est. 1859) 
DEDHAM, MASS. 


BRANCH OFFICES: 

NEW YORK — PORTLAND, ORE. — CHICAGO 
SAN PRANCISCO — LOS ANGELES 
PHILADELPHIA — DALLAS 
ATLANTA 
“You can’t buy a better woter meter than HERSEY" 








10 O04 Snniversary~ 


HERSEY 


100 YEARS OF PROGRESS 


ln 1859 
HERSEY 
Started Here 





1908-1923 
This Large 
Plant was 
Built and 


Expanded by 
HERSEY Mfg. Co. 





And in 1957 
The Increased 
Demand for 
HERSEY 
Water Meters 
necessitated 
the Building and 
Occupancy of 
this New and 
Modern Plant at 
Dedham, Mass 
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CL-12 Drilling Machine 
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Split Repair Sleeves 


Gate Valves 





B-100 Drilling, Tapping 
and Inserting Machine 
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Service Clamps 
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Inserting Valves 


Fire Hydrants 





Valve Boxes 
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Corporation Stops 











Service Pipe 









it’s MMVELLER 
all along the line 


Gain longer, more dependable service with reduced maintenance 
costs. Insure uniform product quality and reduced costs by util- 
izing one source of supply. 

Specify the complete line of water works products—equip- 
ment backed by over a century of manufacturing experience and 
technical “know how’”’. 

Specify Mueller, all along the line. 





MUELLER CO. 








Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Muelier, Limited, Sarnia, Ontarie 
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. Relief Valves 














Regulators 










Lawn Faucets 









Stop and Drains 





Meter Setting Equipment 





Curb Boxes 
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ROWER Bil 


Compression Stops 
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Curb Stops 





This is tuberculation 


... lt cuts down flow capacities 
... lt raises pumping costs 





This is 


CALGON 


... Lt CONTROLS 
tuberculation 





Water treatment with Calgon brand sodium hexametaphosphate is the 
simple, economical way to control the corrosion that is so costly to 
municipal water systems. Reduced capacity and the consequent increase 
in pumping power are far more costly than Calgon treatment. And Calgon 
solves other water problems, too. 

Calgon treatment is particularly effective after mechanical main clean- 
ing, because its fast film forming ability quickly interposes a barrier 
between the freshly scoured metal and the corrosive effects of the water. 

A report of a 24 month study on the efficiency of Calgon in maintaining 
pipeline flows is available. Write for a reprint of this paper. A letter or 
phone call will bring you more information on how Calgon can help. 
An experienced Calgon engineer will be glad to make detailed recom- 
mendations on your specific problem. 

Fully licensed under U.S. Patent 2337856. 


CALGON comeanv 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
in Canada: Hagan Corporation (Canada) Limited, Toronto 
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SEE OUR EXHIBIT . . 


. AMERICAN WATERWORKS ASSOCIATION 


. . » SAN FRANCISCO, JULY 12-17 


LINK-BELT offers a complete 
equipment line for 


preliminary 
water treatment 


Municipal water departments every- 
where look to Link-Belt for every- 
thing it takes for efficient preliminary 
treatment of water. There’s Link- 
Belt equipment designed to take it 
every step of the way up to final fil- 
tration and chlorination treatment. 

This extensive Link-Belt line is 
your assurance of impartial recom- 
mendations directly determined by 


your requirements. Moreover, rec- 
ommendations can be acted upon 
promptly—thanks to 40 strategically 
located Link-Belt district offices. 

Call the Link-Belt office nearest 
you for consultation with a sanitary 
engineering specialist. He will gladly 
work with your own chemists and 
consultants. Catalogs sent on 
request. 


INTAKES include trash, Tritor, disc and 
drum screens. Link-Belt trash screens 
(pictured) are operated intermittently, 
removing large floating debris to protect 
water screens and other equipment from 
damage. 


FLOCCULATION — Link-Belt makes both 
horizontal and vertical Straightline slow 
mixers for efficient chemical flocculation. 


Pictured are horizontal slow mixers for 
rectangular tanks, cross or transverse 
horizontal flow. 
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CHEMICAL HANDLING —Link-Belt builds 
a complete line of conveyors and eleva- 
tors in all types and sizes for handling 
bulk or packaged chemicals. Also Syntron 
chemical feeders. Shown are Link-Belt 
screw conveyors and bucket elevators. 


CLARIFICATION — Link-Belt clarification equipment in- “fa 
cludes both Straightline and Circuline sludge collectors. Cor. “i 
Straightline type provides efficient Straightline action 2 or 

for rectangular tanks. Four types of Circuline collec- 

tors for both square and round tanks provide positive 

sludge removal in the shortest time without septicity. 


FLASH MIXERS — 
Continuously, rapid- 
ly and thoroughly 
mix chemicals prior 
to flocculation .. . 
prepare chemicals 
and water for imme- 
diate flocculation. 


SANITARY ENGINEERING EQUIPMENT 


> BELT COMPANY: Executive Offices, Prudential Fiane, Chicago 
Sanitary Engineering Regional Offices—Colmar, Chicago 9, 
he City 8, Mo., San Francisco 24. Sales Offices in wt Principal 

Cities. Export Office, New York 7. Representatives beter t 
the World. 15,17 
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every [RIDENT 


4 
7 
4 
¢ 
a | 


and Dated --— 


Trident water meters are precision instruments. . . every 
part made to extremely close tolerances . . . every ma- 
terial carefully selected and tested to give longest life 
in your water system. 


Most important, every improvement made in new 
Trident meters immediately becomes available in re- 
pair parts for your older meters. You re-order only the your 
latest parts. As you replace worn, out-dated parts over F 
the years, your Tridents are automatically modernized. Protection 


To protect you from substitutes . . . and to make 
sure you're getting the benefits of Neptune progress. . . 
the Trident trademark is put on most all Trident parts 
... and the date is put on every major Trident part. Take 
a look at these date marks. They show you how well 
Tridents last. They also show you how your older 
meters have been kept up to date over the years with 
improved Trident repair parts. 


Insist on genuine Trident parts . . . and check to be 
certain. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. | 


NEPTUNE METERS, LTD. 5 
1430 Lakeshore Rd. « Toronto 14, Ont. TRIDENT WATER 
Branch Offices in Principal American and Canadian Cities. ‘ Me TERS 
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A Scranton Gillette Publication 


WATER & SEWAGE 
WORKS 


O’Shaughnessy Dam creating Hetch Hetchy reservoir—a unit of the San Francisco program for 


Keeping Ahead of Water Needs 


by J. H. TURNER 

General Manager and 

Chief Engineer 

San Francisco Water Department 
San Francisco, Calif. 


EDITOR’S NOTE: San Francisco from its earliest days has had 
to go beyond its confines in search of water. Within a few years 
of the establishment of the first water company sources of addi- 
tional water had already been constructed in San Mateo County. 
Today some hundred years later the system reaches high into the 
Sierra 150 miles from the city for its major source of water. The 
story of this journey from a 2 mgd supply on Lobos Creek within 
the Presidio to a supply of over 150 mgd today is one of which 
San Francisco can be justly proud. With this in mind Mr. Turner 
was asked to prepare this article to highlight this issue of water and 


Sewage Works honoring the San Francisco AWWA Convention. 


@ LocaTep on the tip of a peninsula 
with very limited supplies within 
its boundaries, San Francisco from 
early history required water from 
outside sources. Initial supplies were 
from wells and springs and the first 
imports came from Marin County by 
barge across the Golden Gate. With 
mostly wood frame construction in 
the City in the 1850's fires were num- 
erous, difficult to control and extreme- 
ly costly. Several times the City al- 
most burned to the ground because of 
limited water for fire protection. San 
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PILARCITOS DAM and weir overflow—this was the first dam constructed 


for the San Francisco water supply. 


, 
lue and 


Francisco learned early the va 
necessity of water. 

As the City was apparently disin 
terested or financially unable to build 
an adequate water system 1n those 
early days, a group of citizens pro 
moted State legislation 11 
viding for organization of private wa 


1858 pro 


ter companies and setting up a pro 
cedure for establishing rates and 


exceed 


charges with earnings not to 
20 percent per year on the capital in 
vestment. Under this 
Francisco Water Works was formed 
in 1858 and 
first 


] .obos 


law the San 


made San Francisco's 
major 


Creek 


water development on 
the 


Presidio 
which produced 2 mgd, a supply used 
until 1893. 


within 


The second water company to o1 
ganize was the Spring Valley Water 
Works in 1860 with their first devel 
opment being Islais Creek, a source 
later abandoned because of pollution 
However, they realized the need and 
appreciated the resources of the only 
contiguous area to the City and their 
Mateo 


immediately. 


search for sources in 


County 


oan 
began almost 
Pilarcitos Creek was developed first 
and water was brought by flume, tun 
nel and pipeline to Lake Honda, a 
reservoir later improved and enlarged 
and still in existence today although 
considered only as a standby reserve 
for emergency use. 
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Developments of the Spring 
Valley Water Company 
In 1864 Spring Valley Water 
Works hired a young immigrant engi- 
neer recently graduated from Zurich, 
Switzerland named Hermann Schus- 
sler. In 1866, one year after all com- 


peting water companies were ab 
Schussler was appointed 


Chief Engineer and his influence and 


S( irbed, 


guiding hand were a dominant fac- 
tor in the growth and development 
of this company which was to supply 
San with water for the 
When Schussler was 
promoted, Spring Valley could sup- 
ply 4 mgd and when he retired, de- 
veloped facilities 


mga 


Francisco 
next 64 vears. 


would supply 35 
with undeveloped water rights 
and properties capable of consider- 
able increase. 


Peninsula Developments 


Under Schussler’s guidance the 
water rights and practically all water- 
shed lands tributary to San Mateo 
Creek were acquired which with the 
lands tributary to Pilarcitos Creek 
totaled miles all of 
which were later purchased by the 
City. Orderly developments were 
made as demands on the system in- 
and the sequence of 
constructed were in accordance with 
Figure 1 which is a reproduction of 


about 35.9 sq 


creased works 


a graph included in a paper presented 
by Herman Schussler in 1909. Brief- 
ly the peninsula developments were 
as follows: 

An earth fill dam with puddled 
clay core was constructed on Pilarci- 
tos Creek in 1866 and raised in 1874, 
creating a reservoir with capacity of 
1.0 bil gal with high water at eleva- 
tion 695. Rainfall averages about 46 
inches per year on the 4.4 sq miles of 
watershed tributary to the reservoir 
and the total yield was then estimated 
at 5 mgd. Originally the water was 
brought directly to Francisco 
but large sections of the transmission 
line were destroyed in the 1906 earth- 
quake and since then the water has 
been diverted to San Andreas reser- 
voir, 


San 


An earth fill dam with puddled clay 
core was constructed on San Andreas 
Creek creating a reservoir with pres- 
ent capacity of 6.2 bil gal and orig- 
inally impounding runoff from 4.4 sq 
miles of watershed where rainfall 
averages about 37 inches per year. 
Later developments brought runoff 
from an additional 2.5 sq miles of 
watershed. The dam was completed 
to its initial stage in 1870, was raised 
in 1875 and again in 1928 for a total 
height of 105 feet with crest at eleva- 
tion 456. When first constructed the 
yield was estimated at 4 mgd but un 
der present day operation, with the 
high minimum pools maintained, the 
combined average yield of Pilarcitos 
and San Andreas is estimated at 7.5 
med 


The Upper Crystal Springs dam of 
the earth fill type was initially con- 
structed in 1877 as the first develop- 
ment of Crystal Springs reservoir 
adding about 2.5 mgd to supply which 
yield was increased when the 44” 
Crystal Springs to University Mound 
transmission line was completed in 
1855. The usefulness of this dam 
ceased when the Low Crystal Springs 
dam and it now 
merely divides the reservoir and the 
later additions permit its use as a 
road crossing of the lake. The main 
dam, generally referred to as Lower 
Crystal Springs dam, was constructed 
in 1887-88, was raised a few feet in 
1891 and again in 1911. It is a full 
gravity type, arched in plan and con- 
structed of large interlocking concrete 
blocks, 40’x30’x8’ high, poured alter- 
nately in place and elaborately keyed 
with filled with 
concrete. The Crystal Springs reser- 


was constructed 


spaces in between 





voir has a maximum capacity of 22.5 
bil gal and takes the runoff from 24.6 
sq miles of watershed where rainfall 
The 
Upper Crystal Springs development 
added 4 mgd to source supplies and 
the Lower Crystal Springs dam in- 


averages about 30” per year. 


creased safe yield to 9 mgd. The res- 
ervoir is now operated as both an im- 
pounding and terminal storage reser- 
voir for outside sources and its aver- 
age yield is now estimated at 7.5 
mgd. 

About 1877 the Lake Merced de- 
velopment within the city limits was 
made and this source provided an ad- 
ditional 3 mgd to supply and it was 
used until 1932. The reservoir, hav- 
ing a usable capacity of about 2 bil 
gal, is still maintained as an emer- 
gency standby source. 


Alameda Developments 


The limit of peninsula sources was 
realized early; and with an eye to 
the potential of the Alameda Creek 
system on the east side of San Fran 
cisco bay, lands and water rights were 
purchased for the Calaveras reservoir 
in 1875. The creek and its tributaries 
drain about 620 sq miles of water- 
shed and it was Spring Valley's orig- 
inal plan to develop the entire Creek 
system. Rainfall about 
15 to 30 inches per year throughout 
the watershed. The first diversions 
were from Niles at the lower end of 
the creek adding 6 mgd to supply in 
1888. 


varies from 


Later, diversions were moved 
to Sunol where land and water rights 
were acquired and in 1900 the Sunol 
Filter Galleries were constructed by 
open cut in the 1300 acre gravel bed 
in the Sunol Valley and the water 
was backed up in the gravels by a 
low dam across the canvon at Sunol. 

The next major development on 
this creek system was the Pleasanton 
well field in the lower end of the 
Livermore Valley. The deep gravels 
of this area provided an excellent 
gathering basin for the percolation of 
surface water from the runoff of 399 
sq miles of watershed lands tributary 
to the basin. Well developments were 
made as needed but the company ac- 
quired rights to divert up to 15 mgd. 
This has been done for extended peri- 
ods and it has been estimated that 
11 bil gal was diverted from 
basin storage over a long period of 
withdrawals replenishment. 
The safe yield was estimated at 6 
med, 


about 


above 








LAYING 78 INCH for Bay Division pipe line No. 3 around south end of 


San Francisco Bay 


The last and principal development 
on the Alameda Creek was the con 
struction of the Calaveras dam, be 
gun in 1913 and completed in 1925 


The dam is of the l 


earth and rock fill 
type with the lower portion construct 
ed by hydraulic fill method and the 
upper part with rolled clay core sup 
ported on either side by loosely 
dumped rocky material. The crest of 
bedrock, 


vds of 


the dam is 220 feet above 
about 3,500,000 cu 
earth and rock and creates a reser- 
voir of 31.5 bil gal capacity with high 
water at elevation 752 


contains 


The reservoir 
impounds the runoff from 100 sq 
miles of watershed plus the runoff of 
35 sq miles above the Upper Alameda 
dam which is diverted through a tun- 
1932. rhe 


reservoir 1s about 30 


nel constructed in 
vield of this 
med. 


sate 


This completes the actual deve lop 
ments of source supplies made by the 
Spring Valley Water Company in 
their effort to provide adequate water 
for San Francisco 


Company-City Controversies and De- 
cision on Hetch Hetchy Development 


Under the Arbitration Committee 


provided for by the Law of 1858 rates 
were set to keep earnings well under 
the 20 percent allowed by law. Schus- 
sler writes that after he joined the 
company earnings were 9 percent 
when general interest rates were 12 to 
15 percent and that earnings were 
gradually reduced. However, the 
short California rainy season on the 


watershed lands of the supply sources 


available required large storage fa- 
cilities and the remoteness of the 
sources required expensive transmis- 
sion facilities, all of which made wa- 
ter expensive and it appeared particu- 
larly so to people who made compari- 
sons with eastern cities prices. Con- 
troversies arose over service and 
rates and when the new State Consti- 
tution was adopted in 1879 wiping 
out the Arbitration Committee pro- 
vided for by the Law of 1858 and 
placing rate fixing under the Board 
of Supervisors, the result was indeed 
a problem. On one side was the com- 
pany requesting adequate rates, at 
least in their opinion, to provide good 
service and to continue developments 
for the needs of a growing City; on 
the other side was the elected Board 
of Supervisors, under political pres- 


WATER & SEWAGE Works, JULY, 1959 





272 


sures, criticizing service 
the power to control the 
must finance this service. 


and having 
rates which 
The situa 
tion was bad and obviously promoted 
City 


the cause of agitation for a 


owned supply. 

Attempts were made on evaluation 
of Spring Valley’s properties without 
agreement and with all the pressures 
for a municipally owned supply a 
number of studies and reports were 
made of possible sources with the 
final selection made of the 
Tuolumne River. 


being 


Filings for water rights were made. 
San Francisco made its first applica- 
tion in 1902 to the Department of 
Hetch 
Hetchy and Lake Eleanor along with 
This 
was the beginning of a long and bit- 
ter fight to obtain these rights in the 
Yosemite National Park finally cul- 
minating in the passage of the Raker 
Act in December ‘of 1913. 


Interior for reservoir sites at 


the necessary right of ways. 


Although Spring Valley prepared 
a comprehensive report in 1912 en 
titled “The Future Supply of San 
Francisco” which was no doubt made 
in an attempt to hold their facilities 
and service area and which showed 
additional local supplies capable of 
development, none of any significance, 
other than the Dalaveras dam, were 
constructed after this date. The Raker 
\ct provided that local supplies were 
to be used which assured the private 
company of a purchase of their prop 
erties; and generally speaking, im 
provements thereafter were kept to a 
minimum commensurate with actual 
demands. The financial policies of the 
company made it difficult to maintain, 
the standards set up by C ief 
neer Schussler who in his 


Engi 
escription 
of the damage caused by the 1906 


earthquake wrote: 


“The works of our company in the coun 


try (except where they were unavoidably 
torn up and destroyed by the 


faults crossing and 


earthquake 
recrossing 
in the City (where the 


same) and 
main pipes wher 
ever crossing swamps and fills were brok 
en) have withstood the terrific strain to 
which they submitted in a most remark 
able degree. 

This splendid result is 
the fact that ever since my 
of the 
company 
have 


largely due to 
taking 
Department of our 
forty 


charge 
Engineering 
more than 
established the rigid rule that only 
the very best of materials obtainable, cou 
pled with the very best and most appropri 
ate design and 


years ago, | 


workmanship should be 
employed in the construction of our works 
as long as the Board of Directors of our 


company honored me by placing the entire 
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responsibility of the physical success of our 
works on my shoulders.” 


Certainly the specifications that 
Schussler prepared and used in his 
work can attest to this policy and the 
performance and limited damage to 
structures and facilities during the 
earthquake of 1906 as well as the 
speed of their repair and return to 
service is a tribute to his work. For 
example the San Andreas fault line 
passes directly through the easterly 
abutment of San Andreas dam and 
although their was a shearing move- 
ment of 8 feet along the rift at this 
point, there was no damage to the 
embankment and the safety of the 
structure was unimpaired. There 
were no discernable effects of the 
earthquake on the Crystal Springs 
concrete dam located only a few hun- 
dred feet from the San Andreas fault. 
Wrought iron pipe was dipped in 
Spring Valley’s shops and the lines 
were well constructed. One 30” di- 
ameter transmission line constructed 
in 1870 was in service until 1955 and 
44” diameter transmission line 
constructed in 1885 is still in service, 
although operating pressures 
been reduced. 


one 
have 


The accuracy of Schussler’s future 


estimates of the water supply require- 


ments of the service area is apparent 
by a comparison of Figure 1 made in 
1908 and Figure 2 showing later con- 
sumption quantities. 

The City purchased Spring Valley 
properties for $41 million authorized 
on the third bond election attempt in 
1928 and operations were taken over 
in March 1930. 


The Hetch Hetchy System 

Work on this system began im- 
mediately after passage of the Raker 
Act financed by a bond issue of $45,- 
000,000 authorized in 1910. Subse- 
quent bond issues for work on the 
Hetch Hetchy project, exclusive of 
the Power bond issue of 1955, have 
totaled $50,500,000. This supply from 
the head Tuolumne 
River now provides about 70 percent 
of service area needs and is capable 
of providing in excess of 400 mgd at 
ultimate development. The principal 
reservoir is created by O’Shaughnessy 
dam, a gravity arch structure com- 
pleted to a height of 344.5’ above bed- 
rock in 1923, providing 67 bil gal 
storage and raised 85.5 ft in 1938 to 
a crest height at elevation 3,812 pro- 


waters of the 


viding storage of 117.3 bil gal. The 
reservoir takes runoff from 459 sq 
miles of rugged granite watershed 
92 percent of which is above eleva- 
tion 6,000. The other two high moun- 
tain are Lake Eleanor 
with capacity of 8.8 bil gal, impound- 
ing the runoff from 79 sq miles with 
high water at elevation 4,600 ft; and 
Lake Lloyd created by the recently 
built Cherry Valley dam with a ca- 
pacity of 87.4 bil gal, high water at 
elevation 4,700 and impounding run- 
off from 114 sq miles of watershed. 


reservoirs 


The O'Shaughnessy dam, Moun- 
tain Tunnels, 
Powerhouse, penstocks and appurte- 


Division Moccasin 
nant regulating reservoirs and neces- 
sary power transmission lines were 
ready for operation in 1925 per- 
mitting production of power for reve- 
nue purposes. The Foothill Division 
tunnels, the San Josquin pipeline and 
Coast Range tunnels were completed 
in 1934. The City had constructed 
the first bay crossing pipeline, most- 
ly 60” diameter with a 42” cast iron 
submarine pipe crossing the bay, in 
1925 with a capacity of 46 mgd and 
leased its use to the Spring Valley 
Water Company and therefore, with 
the construction of the previously 
mentioned facilities, the first Hetch 
Hetchy water traveling 150 miles (12 
miles in open river channel from 
©’Shaughnessy dam to the Early In- 
take diversion into the Mountain tun- 
nels) arrived at Crystal Springs res- 
ervoir October 24, 1934. The second 
Bay Crossing Pipeline which is most- 
ly 66” diameter and crossing the bay 
with 2-54” welded 
pipes encased in concrete and sup- 
ported in piling and having a capacity 
of 59 mgd was completed in 1936. 
The City now had adequate source 
supplies and completed transmission 


steel submarine 


facilities to assure an available sup- 
ply of 106 mgd with consumption in 
the service area of less than 60 mgd. 
(See Figure 2). 

Imports from Hetch Hetchy were 
above normal the first two years until 
local storage reservoirs were replen- 
ished and then for seven years, with 
one exception, local rainfall was above 
normal and the City was water rich. 
Pumping had stopped in the Pleasan- 
ton well field to let the ground water 
basin fill, local storage was high and 
still only a portion of the Hetch 
Hetchy transmission capacity need be 
used, 
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CALAVERAS DAM completed in 1925 creating a reservoir with 31.5 bil 


gal capacity 


Distribution Needs—War Time 
Increases and 
Post War Developments 


The City’s initiation to Water 
Works operation began under critical 
conditions as the area was experien 
ing a water shortage as a result of 
1 subnormal 
rainfall. Studies showed that only a 
heavy, early runoff in 1930-31 could 
provide relief and the City could not 
take such a gamble. 


four consecutive years of 


\rrangements 
were made with the East Bay Munici 
pal Utility District for an emergency 
connection at San Lorenzo where a 
booster pump station was construct 
ed under force account. A right of 
way the City’s 
aqueduct near Newark and contracts 
were construction of 
about 13 miles of 36” diameter and 
44” diameter welded line laid 
mostly on the surface of the ground 
permitting deliveries up to 30 mgd 
from the EBMUD system. A total 
of 7,888 mil gal was delivered through 
this line between February 1931 and 
January 1932 when normal rainfall 
permitted discontinuing this pur- 
chased water. In addition a number 
of wells were drilled in the 
District of adding 
about 6 mgd to supply during this 
critical period. 


was condemned to 
awarded for 


steel 


Sunset 


San Francisco 


As previously stated, the capital ad 
ditions made by the Spring Valley 
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Company, during the last years of its 
existence after its purchase by the 
City was known to be only a matter 
of time, limited to minimum 
needs. When the City took over the 
1930 
were three transmission lines leaving 


were 


operating properties in there 
the peninsula reservoirs one of which 
branched midway to the City and the 
four lines entering San Francisco had 
a combined capacity of about 73 mgd. 
There were eight distributing reser 
voirs with a total capacity of 135 mil 
gal and nine tanks with capacities 
ranging up to 0.5 mil gal. The dis- 
tribution system was urgently in need 
of extensions, improvements and re- 
placements to provide better fire pro 
tection and to improve service to ex- 
isting consumers. 

Public Works 
tration bond issue program of $12,- 
095,000 plus the matching funds al- 
lowable under the National Industrial 
Recovery Act, the City launched a 
construction program of improvement 
of distribution facilities, a new trans 
mission line from the peninsula and 
the previously mentioned Bay Cross- 
ing Line No. 2. Three distribution 
reservoirs with concrete lining and 


Under a \dminis- 


reinforced concrete roofs designed for 
earthquake stresses and to be land- 
scaped in accordance with their re- 
spective neighborhoods were pro- 
grammed. The Mercer Manor reser- 


voir with capacity of 9.5 mil gal was 


completed in 1936, the University 
Mound reservoir (south basin) with 
capacity of 81.5 mil gal was completed 
in 1937 and the Sunset reservoir 
(north basin) with capacity of 89.4 
mil gal was completed in 1938. Sun- 
set reservoir was connected to the 
distribution system replacing the open 
Lake Honda reservoir and a new 60” 
diameter welded steel line with a ca- 
pacity of 52 mgd from Crystal 
Springs to University Mound reser- 


‘yoir was completed in 1937. The 


City now had adequate facilities to 
bring the water into San Francisco 
and with the improvements in dis- 
tribution piping under this program, 
totaling 373,000 feet of cast iron pipe 
ranging in size from 6 to 16” and 
87,000 feet of new and reconditioned 
steel pipe ranging in size from 16” to 
44” plus the additions under the nor- 
mal refunding program, provided a 
system to give adequate service to 
practically all areas of the City. 

Fortunately, these improvements 
were completed prior to the outbreak 
of hostilities for its placed the City 
in an excellent position to provide the 
expanding water needs of a rapidly 
growing service area in the center of 
war activity. Materials were scarce 
and consumption was rapidly increas 
At the 


close of hostilities the cushion in the 


ing as is shown by Figure 2. 


constructed transmission line capac- 
ity to bring source supplies to the 
peninsula and particularly in the bot- 
tle neck of San Joaquin Valley line 
had been used up. A construction 
program was formulated and in 1947 
a $25,000,000 bond issue was author- 
ized providing $12,500,000 for a sec 
ond San Joaquin pipeline ; considered 
a part of the Hetch Hetchy project, 
and $12,500,000 for a new line to be 
constructed around the south end of 
San Francisco bay plus other trans 
mission facilities. Additional moneys 
from accumulated revenue surpluses 
with annual additions from revenue 
were to be used in financing local 
transmission and distribution facili- 
ties. 

Beginning with the 1946-47 runoff 
season, this area experienced four sea- 
subnormal rainfall. The 
Pleasanton well field was rehabilitated 
and over four bil gal of water was 
taken from this basin from February 
1948 to May 1949, but even so local 
storage reached critically low levels 
in 1948, 1949 and 1950. Crystal 
Springs pump station was enlarged 
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SUNSET RESERVOIR planned for 87.3 mil gal capacity to be completed 


in fall of 1959 


and booster pumps installed to assure 
adequate water for San Francisco in 
the event peninsula reservoir levels 
became too low. 

In July 1952 a 33 mile section of 
the second San Joaquin pipeline was 
placed in service increasing transmis- 
sion capacity from Hetch Hetchy to 
90 mgd relieving the drain on local 
storage. Completion of the entire line 
raised capacities to about 150 mgd 
and the capacities have been further 
increased to over 160 mgd by clean- 
ing and cement lining the San Joaquin 
Pipeline No. 1. The Bay Division 
No. 3 line consisting of 8.5 miles of 
78” diameter and about 25.5 miles of 
72” diameter pipe laid around the 
south end of San Francisco Bay and 
having a capacity of 80 mgd was 
completed in early 1952. 

The Sunset Supply Line construct 


ed under 8 contracts over the period 
1948 to 1958 with sections varying 
in size from 60” diameter to the 90” 
diameter Hillsborough Tunnel have 
added 85 mgd to capacity for servic- 
ing San Francisco and suburban con- 
sumers north of Crystal Springs res- 
ervoir. This is partially offset by 
abandonment of the 30” College Hill 
line and reduced use of the Crystal 
Springs 44” line. The 30 mil gal 
Sutro reservoir at elevation 500 was 
completed and placed in service in 
1954 and the 14 mil gal Summit res- 
ervoir at elevation 800 was completed 
and placed in service in 1955. The 
south basin of Sunset reservoir with 
a capacity of 87.3 mil gal is now un- 
der construction and scheduled for 
completion in the Fall of 1959. The 
earth work has been completed at the 
Balboa reservoir where construction 


of two basins with high water at ele- 
vation 312 will add about 150 mil gal 
to storage within the City. The basins 
have been paved with plant mix to 
prevent erosion of this sandy bank 
material and the paving will provide 
a base for an impervious membrane 
when the concrete lining and roof are 
constructed in the near future when 
funds are available. Improvements to 
the distribution piping system have 
continued through this war 
period. 


post 


Future Needs 


Consumption in our service area 
continues to increase, particularly in 
the expanding suburban communities. 
With the subnormal rainfall of the 
past season, consumption will proba- 
bly average about 155 mgd for the 
1958-59 fiscal year. Future estimates 
of consumption requirements — will 
equal safe capacities of sections of the 
transmission system in about four 
years providing there are no changes 
in status of suburban consumers. De- 
cisions are expected in the near fu- 
ture to permit a firm programming of 
construction of a third San Joaquin 
Valley pipeline, a fourth Bay Division 
Pipeline and the San Antonio dam 
which, in addition to conserving local 
runoff during flood season, will add 
about 17 bil gal of local storage to be 
integrated with the operations of our 
system. 

The San Francisco Water Depart- 
ment is one of the City owned utili- 
ties under a five man commission ap- 
pointed by Mayor Christopher with 
Robert C. Kirkwood, the executive 
head of the Commission. 





Ozone Disinfects Sewage 


The United States Army Chemical 
Corps and the Armour Research Lab. 
announce the final results of a study 
aimed at discovering effective methods 
for treating sewage containing disease 
producing organisms. 

Of all the methods studied, a proc- 
ess utilizing gaseous ozone in contact 
with the contaminated waste showed 
the most promise. In laboratory trials, 
ozone gas, generated by electric dis- 
charge in air, or oxygen in special 
equipment, is bubbled through tall 
The 


columns of the liquid waste. 
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ozone, a powerful oxidizing agent dis- 
solves in the liquid, then penetrates 
and destroys living organisms. 

The economic evaluation of the lim- 
ited trials of this process indicates that 
it is the cheapest effective method of 
sewage disposal. The use of ozone as 
a disinfectant for municipal water sup- 
plies on a large scale has been prac- 
ticed for many years in Europe, Phila- 
delphia, Pa. and Whiting, Ind. How- 
ever, this is one of the first attempts 
at effecting complete sterilization of 
such a complex waste as sewage. 

If the laboratory results of this 


work are reproducible in large scale 
equipment, the process would be suit- 
able for hospitals and other installa- 
tions where infectious organisms are 
present in the waste. This is par- 
ticularly applicable in laboratories 
where scientists work with, and must 
dispose of, a variety of toxic and in- 
fectious agents without endangering 
the safety of employees and the sur- 
rounding areas. 

Technical deatils of the study are 
being made available to the public 
through the Office of Technical Serv- 
ices, Dept. of Commerce, Washington 
25, D. C. 





How to determine the best way to provide additional service is developed in— 


Design of Additions 


to Distribution Systems 


by W. 


D. HUDSON, Vice President 


The Pitometer Associates 


New York, New York 


RESUME: To properly design additions or reinforcements to a 


distribution system it is necessary to first determine the quantity 


of water which must be supplied during the design life. On the 


basis of this and data on the system leakage it is possible to de- 


termine if addition mains are required or if cleaning, installation 


of booster pumping, erection of elevated storage, or construction 


of ground storage and repumping stations will more effectively 


supply the demand. 


@ The first step in a design is to 
establish the criteria upon which the 
design is to be based. In a water dis- 
tribution system this criterion is to 
supply the maximum demand _ for 
water. The maximum demand will be 
one or two quantities, either the maxi- 
mum hour consumption of the maxi- 
mum day or the maximum day con- 
sumption plus the maximum fire flow 
requirement. The maximum require- 
ment for water for domestic, com- 
mercial, and industrial use will vary 
from city to city, depending upon the 
characteristics of the individual city 
while the requirements for water for 
fire protection are based on a definite 
formula developed by the National 
Board of Fire Underwriters, 

To establish these water quantities 
it is necessary that study be made of 
the past consumption and the past 
population supplied to establish the 
trends in the use of water. In fact 
before starting a design that includes 
a large part of a distribution system, 
tests should be made in the existing 
system to determine how the system 
operates, the internal condition of the 
mains, the amount of water availa- 
ble for fire protection, the water con- 
sumption in various areas of the sys- 
tem, and any other information neces- 
sary to provide basic data for the 
design. The water consumption meas- 


urements should be correlated with 
population, then predictions should 
be made, based on scientific prognos- 
tications, of the population to be sup- 
plied 10 to 15 years in the future. 
Water quantities can then be de- 
termined to supply the probable future 
population, which is the criteria for 
the design. 


Population Study 

In designing any type of distribu- 
tion system, it would not be good 
economy to design only for the present 
requirements. Instead the design 
should be adequate to meet the needs 
for some foreseeable period in the 
future for which reasonably accurate 
predictions can be made. The best 
method of predicting future water 
quantities is to base it on population. 

The most reliable source of popula- 
tion is the United States Census of 
population, which is taken every ten 
years. The data collected is published 
in convenient pamphlet form, giving 
the number of inhabitants in each 
village, town, city, county, or other 
political sub-division in each state. 
The Census is actually a house to 
house count and on application to the 
Census Bureau the number of in- 
habitants in areas which cover only 
a few blocks, called Enumeration Dis- 
tricts, can be obtained. This makes it 


possible to accurately determine the 
population in any area of a city. 

To estimate population between 
census periods, use can be made of the 
number of water installed, 
number of building permits issued, 
and other information of a similar 
nature. By obtaining the census and 
other data for past years, and apply- 
ing various methods of making future 
predictions and correlating these with 
field studies, it is possible to predict 
with reasonable accuracy the probable 
population for the city as a whole and 
the growth pattern for various areas 
within the city. 


services 


Water Consumption Records 

The water consumption in the sys- 
tem, as recorded by the master meters, 
is important for design purposes. 
Through a study of the past con- 
sumption records, the trend in the 
use of water can be established and 
the ratio of the average daily use to 
the maximum day consumption can be 
determined. By correlating population 
with the past consumption, per capita 
consumption can be determined. Then 
a probable per capita consumption, 
suitable for design purposes for future 
years, can be established. 

The characteristics and location of 
each city cause the use of water to 
vary widely and the per capita figures 
used for design purposes should be 
based on the trends established for 
the individual city. This same con- 
dition, of widely varying rates of use, 
exists within a city making it neces- 
sary to divide the city into districts, 
or study areas. 

This is a method used throughout 
the district measure- 
ments are continuous and show exact- 


years. These 


ly how the water is used during a 
twenty-four hour period. By corre- 
lating population studies of the dis- 
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tricts with the water consumption 
measurement, reasonably accurate 
quantities can be established in each 
district for design purposes. These 
quantities may vary from 40 to 50 
gpe in a residential area to several 
hundred gallons per capita in a high- 
ly industrial area. 


Water For Fire Protection 

In most cities under 200,000 pop- 
ulation the water required for fire 
fighting purposes, plus the maximum 
day consumption, is the governing 
factor in the design. In the residential 
areas of practically all communities 
the amount of water required for fire 
protection purposes is the maximum 
demand. 

The amount ow water for fire pro- 
tection in the principal mercantile 
area of a city is based on a formula 
developed by the National Board of 
Fire Underwriters. The requirements, 
based on population, are as shown in 
table 1. 

These quantities may seem high 
but studies in many cities show that 
for a major conflagration those 
quantities are often used. 

In other parts of the city fire flow 
requirements depend upon the charac 
ter and congestion of the buildings. In 
residential districts, where buildings 
are small and of low height, with 
about % of the lots in a block built 
upon, the requirements are not less 
than 500 gpm; with larger or higher 
buildings up to 1,000 gpm is required ; 
and where the district is closely built, 
or buildings approach the dimension 
of hotels or high value residences, 
1,500 to 3,000 gpm required, with up 
to 6,000 gpm in densely built sections 
of 3-story buildings. In industrial 
areas the requirements might vary 
from 3,000 to 6,000 gpm and around 
schools about 2,500 gpm is usually re- 
quired. 

In water distribution system design 
a very important part is to set up the 
fire floor requirement for various 
sections of the city, based on stand- 
ards set by the National Board of 
Fire Underwriters. The amount re- 
quired should be available on a day 
of maximum consumption without 
drawing the pressure below 200 psi. 
residual pressure at the point of the 
fire. 


Leakage and Waste 


It may seem that leakage and waste 
of water is not related to the design 
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of a distribution system, actually it is 
most important as it would not be 
economical to design mains to rein- 
force a distribution system in which 
considerable water is being lost 
through leakage and waste. Before 
starting the design of a distribution 
system, a study should be made to 
determine the unaccounted for water. 
Frequently unaccounted for water suf- 
ficiently large to be the cause of supply 
and distribution problems. Quite 
frequently, as a result of the complete 
audit of the distribution system, the 
water consumption in the system is 
materially reduced through the elimi- 
nation of the underground leakage. 
When there is demand for 
water in a system, there is less pres- 
sure head lost through friction. This 
results in higher pressures and more 
satisfactory service. 


less 


Leakage wastes main capacity, 
pump capacity, purification capacity 
and benefits no one. In a 100 percent 
metered system at least 85% of the 
water produced should be accounted 
for if the meters are kept in repair. 


Design 
Once the water quantities for the 
design have been established, the next 
step is to design reinforcements, or 
extensions to the system. There are 
several methods by which a distribu- 
tion system can be reinforced. 
Rehabilitation of mains by clean- 
ing and/or cleaning cement 
lining. 
Installation of booster pumping. 
Erection of elevated storage. 
Construction of ground storage 
and repumping stations. 
5. Installation of additional mains. 


Rehabilitation of Mains 


Prior to the use of cement mortar 
to line the interior of cast iron pipe, 
a so-called “tar dipped” lining was 
used. Through the years the tar type 
lining breaks down, allowing the 
water to come in contact with the 
metal. Once water comes in contact 
with metal there is rust or tubercula- 
tion formed on the interior of the 
metal pipe. This makes the pipe rough 
on the interior and the longer the 
time of contact the rougher the pipe 
becomes. With a rough surface it 
takes much more energy to push the 
same amount of water through the 
mains. In most systems the pressure 
that forces the water through the 
system is more or less constant. Con- 
sequently less water flows through 
the mains for the same pressure, or it 
might be said that the mains have lost 
carrying capacity. 

The internal condition of a main 
can be measured by making loss of 
head tests to determine the roughness 
coefficent “C” in the Hazen and Wil- 
liams Formula. It is not uncommon 
to find that the older mains have co- 
efficients of 60 to 70, indicating that 
they have lost 50% of their original 
carrying capacity. 

The tuberculation in mains can be 
removed by cleaning the pipe, in place, 
under pressure with a_ hydraulic 
cleaning machine. This will restore 
mains to near their original carrying 
capacity; and by cement lining the 
mains, in place, the carrying capacity 
can be permanently restored. Recent 
developments make it possible to ce- 
ment line mains as small as 6-inch 
by the centrifugal process. 





Table | 
Required Fire Flow 


Required Fire 
Flow, gpm for 
Average City 


Popula- 
tion 


Hours 
Duration 
1,000 4 
1,250 5 
1,500 6 
1,750 } 
2,006 
2,250 
6,000 2,500 
10,000 3,000 
13,000 3,500 10 
17,000 4,000 10 


1,000 
1,500 
2,000 
3,000 
4,000 
5,000 


Required Fire 
Flow, gpm for 
Average City 


Hours 
Duration 
4,500 10 
5,000 10 
6,000 10 
7,000 10 
8,000 10 
9,000 10 
10,000 10 
11,000 10 
12,000 10 


Popula- 
tion 
22,000 
28,000 
40,000 
60,000 
80,000 
100,000 
125,000 
150,000 
200,000 


Over 200,000 population, 12,000 gpm, with 2,000 to 8,000 gpm additional for a sec 


ond fire, for a 10-hour duration 





Quite frequently rehabilitation of 
mains to their original carrying ca- 
pacity will materially improve the 
system and eliminate the need for de- 
signing expensive reinforcements. 


Booster Pumping Stations 


In designing improvements to over- 
come deficiencies in outlying areas, 
the use of small capacity pumping 
stations to boost the pressure should 
not be over-looked. Frequently the 
low pressure problem only occurs dur- 
ing periods of maximum demand. 
When this is the case a booster pump 
operating a few hours a day will 
usually eliminate the trouble. General- 
ly these pumps can be on automatic 
control and pump around a check 
valve inserted in the main. When 
selecting a location for a booster pump 
the designer should determine if there 
is an adequate supply of water. 


Elevated Storage 
Elevated storage will often provide 
the solution to many of the problems 
encountered in distribution system de- 
sign. The amount of storage required, 
the location, and the height to the 
overflow of the standpipe or elevated 
tank will vary in each water system, 
depending upon the characteristics of 
the particular system. 
In smaller distribution systems 
elevated storage is used 
1. To provide a place for the ex- 
cess water when pumping and 
to provide storage to supply 
the system when the pumps 
are not in operation. 


2. To provide storage to supply 


the system so that pumping 
can be done during off peak 
electrical demands, thereby 
saving on pumping costs. 
3. To provide a cushion to pump 
against source of 
supply to help meet sudden 
heavy drafts in the system. 


and as a 


If properly located to increase 
the capacity of the system to 
meet peak loads and fire flow 
demands. 
In large distribution systems ele- 
vated storage is principally used to 

1. Strengthen the system to help 

meet peak load demands. 

2. Provide a cushion to absorb 
surges and help supply sudden 
heavy demands until more 
pumps can be placed in opera- 
tion. 


The amount of elevated storage re- 
quired in order that pumping may be 
at uniform rate throughout a twenty- 
four hour period, which would be a 
nearly ideal condition as it would 
eliminate peak and minimum loads, 
varies in each However, a 
study of total c sumption measure- 
ments in many indicate that 
elevated storage of 20 to 25 percent 


system. 
cities 


of the total consumption is required 
to pump at a uniform rate. 

In small towns the amount of ele- 
vated may be 100% of the 
total consumption. In small cities it 
is usually economical to provide suf- 
ficent elevated 


storage 


storage to pump at 
nearly a uniform rate. In large cities, 
although there may be several large 
elevated tanks scattered throughout 
the system the total amount of ele- 
vated storage is usually only a small 
percent of the average daily use. 

The location of elevated storage is 
limited by the topography of the land. 
Elevated tanks 300 feet high 
have been erected but generally in 
municipal water works it is possible 
to find a site that the elevated tank 
will not be over 200 feet to the over- 
flow. 


over 


In respect to the source of pump- 
age, it would be ideal to locate the ele- 
vated storage on the opposite side of 
the distribution system from the 
pumping station. With this arrange- 
ment the distribution system is sup- 
plied from two sources and full ad- 
vantage is taken of the trunk main 
System to 
mands. 

The height of 


supply the maximum de- 


the overflow of an 
elevated tank depends on many fac 
tors such as, design head of the 
pumps, size of trunk mains, and de 
mand for water between the pumping 
station and the elevated tank. The de- 
sign of each elevated tank presents 
a separate problem 


Ground Storage and 
Repumping Stations 

Ground storage and repumping Ssta- 
tions are method of rein- 
forcing a distribution system. In 
many cities where the topography is 


another 


hilly ground storage reservoirs can be 
used to float on the system to serve 
the same purpose as elevated storage 
in cities of rather flat topography. 
This is an ideal condition as large 
volumes of water can be stored at a 
relatively low cost. Few cities, how- 
ever, are that fortunate. 
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In some of the larger cities, which 
are spread over many square miles 
of area, ground storage reservoirs, or 
steel tank type reservoirs, are in- 
stalled in outlying areas. At night 
during hours of minimum consump- 
tion these reservoirs are filled from 
the distribution system trunk mains 
through valves which allow water to 
flow into the reservoir but throttle the 
flow to maintain a pre-determined 
pressure in the system. During the 
day time the water is pumped from 
these reservoirs to help supply the 
distribution system. This method 
works very satisfactorily and with 
modern automation, pumps of several 
MGD capacity can be operated by 
automatic or remote manual control. 


Design of Mains 

The actual design of mains to re- 
inforce a distribution system is usu- 
ally a rather complex problem. There 
are many methods of design. For 
problems involving minor extensions 
head capacity curves can be used. For 
more difficult problems the trunk main 
system can be laid out in loops or 
circuits, then the flow and heads 
balanced by cut-and-try method. For 
the complex problems these loops 
can be set up as electrical circuits 
on an electronic computer. 

If the problem is of any magni- 
tude it should be turned over to your 
Consulting Engineer, who has broad 
experience developed from studies in 
many water systems. There are, how- 
ever, a few rules of the thumb that 
may be of benefit when planning ex- 
tensions to your distribution system. 

1. A 4-inch pipe should not be 
used where water for fire pro- 
tection is to be provided. 
That a 6-inch main can only 
be extended 500-foot if the 
average amount of water of 
1,000 gallons per minute is to 

be supplied for fire protection, 
or about 2,000 feet if the mini- 
mum amount of 500 gallons 
per minute is to be supplied. 
That an 8&inch main will 
carry 2.1 times as much water 
as a 6-inch main for the same 
loss of head and only costs 
about $1.00 more per foot to 
buy and install. 

Use pipe and fittings that 
have a permanent type lining 
or made of materials that will 


not lose 


carrying capacity 
through tuberculation. 


WATER & SEWAGE Works, JULY, 1959 





280 


Chemical Treatment for Water Clarification requires an understanding of .. . 


Coagulation, introduction and theory 


by MARVIN LANE, Technical Manager, 


Graver Water Conditioning Co., 


New 


EDITOR’S NOTE: To control the process of water clarification 


by chemical treatment requires a knowledge of what chemicals 


to select and how to evaluate the effectiveness of those selected. 


The discussion on coagulation will appear in 3 parts. Part I con- 


cerns the theory of coagulation, Part II the selection of coagulants, 


and Part III determining the proper conditions for clarification 


by coagulation, and sedimentation. 


@ MAN’s NEEDs for a clear, safe sup- 
ply of potable water led him even in 
ancient times to search for better 
methods of clarification. He 
found that many waters would not be 
purified adequately in the plain sedi- 
mentation devices or crude, 
stone filters then being used. In 
Egypt, it found that 
sweet almonds stirred into a jar of 


water 


pt yrous 


was crushed 


turbid water produced a much clear- 
er settled water in less time than sedi- 
mentation alone. In India, a similar 
technique was described in 400 A.D. 
and had probably been in use for 
many centuries before then’. The use 
of alum for this purpose had 
been known in China for centuries. 


also 


In the modern urban and indus- 
trial civilization, the production of 
municipal and industrial water sup- 
plies from unsuitable 
sources by the coagulation process is 


otherwise 


widely used and is basic to our exist- 
The 


portance steadily because of : 


ence. process increases in im 
1. The increasing pollution of im- 
portant water sources. 
2. The use of otherwise undesir- 
able sources due to water short- 
ages. 
The ability of coagulation treat- 
ment to reduce the level of radio- 
activity in a water supply by 
absorbing some of the 
active elements present. 


radio- 
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A knowledge of the techniques for 
determining the most suitable chem- 
ical treatment method for a given 
water supply is of great value to any- 
one responsible for the operation of a 
clarification plant?-*, It can improve 
the quality and uniformity of the 
clarified water, reduce operating at- 
tention required and reduce the cost 
of treatment. 

The theory underlying coagulation 
falls into the Colloidal or 
Surface chemistry. Although an equa- 
tion can be written for the reaction 
of the coagulant with water to form 
a hydrous oxide floc, this equation 
tells nothing of the mechanism of 
removal of the water impurities by 
the floc. This is because the mecha- 
nism is not a simple chemical pre- 
cipitation but involves other more 
complex phenomena. A _ thorough 
presentation of the colloidal chem- 
istry of these systems is beyond the 
scope of this article. Only a working 
concept of the basic factors involyed 
will be present. 


area of 


Color and Turbidity 


Color in natural water supplies is 
mainly present in the colloidal state, 
although part of it is in true solu- 
tion. Turbidity can be present as a 
suspension, or it may be colloidally 
dispersed and usually is present in 
both forms. The turbidity in coarse 


York, 


me 


suspension will settle without any 
treatment and the rate of settling 
generally follows Stokes Law reason- 
ably well*. But the colloidally dis- 
persed turbidity and color will remain 
suspended almost indefinitely unless 
something is done to cause the dis- 
persed particles to agglomerate and 
grow to larger settleable particles. 
Even the relatively coarse suspended 
turbidity may settle so slowly from 
the water that plain sedimentation is 
impractical. Therefore a means of in- 
creasing the settling rate must be 
sought. The stability characteristics 
of these three states of impurities may 
be summarized as shown in Table I. 

The strange ability of a colloidal 
dispersion to disobey the law of grav- 
ity is due primarily to the tremendous 
surface area of the dispersed material. 
The classic illustration of this is to 
calculate the surface area of a 1 centi- 
meter cube of a substance when sub- 
divided into cubes of colloidal dimen- 
sions. Table 2 reports the total sur- 
face area obtained by dividing a 1 
centimeter cube into 1000 millimicron 
and 1 millimicron cubes, spanning the 
colloidal range. 

Because of this enormous surface 
area, surface forces which are unde- 
tectable otherwise become significant. 
The result of this is the absorption of 
solvent (in this case, water) and 
electrolytes at the surface of the dis- 
persed solid. It is this sheath of ab- 
sorbed solvent and the electrical 
charge due to the adsorbed electro- 
lyte which prevents these dispersed 
particles from colliding with each 
other and coalescing to form larger 
particles of lower surface energy. 

In water coagulation, both the im- 
purities to be removed and the dis- 
persions formed by the reagents add- 
ed are hydrophobic (water hating), 
so that the tendency of the particle to 
absorb water is small, and the major 





factor is the electrical 
charge on the surface of the par- 
ticles. The hydrophylic (water lov- 
ing) solids owe their stability large- 
ly to the protective sheath of solvent 
absorbed by the colloidally dispersed 
particle, the electrical charge being of 
minor importance. A familiar exam- 
ple of this type of system is gelatin. 
Among the differences between these 
two basic types of colloid systems is 
the lower stability or greater tendency 
of the hydrophobic type to coagu- 
late. This is of great practical im- 
portance to us, because it makes pos- 
sible the removal of these colloidally 
dispersed impurities at lower cost. 

Since electrical charges exist on the 
vast surface area of the dispersed 
color and turbidity particles, it is ap- 
parent that the addition of ions of 
opposite charge will tend to neutralize 
the stabilizing charge and permit 
them to coalesce to form a smaller 
number of larger particles. Since the 
charge is negative, positive ions are 
needed to neutralize them. Aluminum 
and ferric ions with three positive 
charges are excellent for this pur- 
pose and are the most commonly used 
coagulating ions. Ferrous ion with 
two positive charges is also effective. 
There are many other positively 
charged ions, both metallic and or- 
ganic, which can coagulate color and 
turbidity, but other factors prevent 
their use. 


stabilizing 


Floc Formation 


In addition to this mechanism of 
coagulating the colloidally dispersed 
color and turbidity, the coagulant it- 
self forms an insoluble, gelatinous 
precipitate or floc. The reaction for 
this may be written generally : 
Me***+3HOH=Me(OH )*+3H* 

a 

The precipitate grows through the 
colloidal range until a visible par- 
ticle results. Since there is a period 
in the growth of the precipitate par- 
ticle during which it is in the colloidal 
range and since these colloidal par- 
ticles are usually positively charged, 
they can absorb negatively charged 
color molecules and even colloidally 
dispersed color particles. In addition, 
the gelatinous floc tends to occlude 
or envelop as it grows. This results 
in suspended turbidity forming larg- 
er, faster settling particles. This 
mechanism of occlusion can be seen 
readily with the naked eye when 
sniall amounts of paper or textile 





Table | 
Stability Characteristics 


Approx. Particle 


Impurities 


Suspension 
*A millimicron is one millionth of a millimeter. 


fibers are present in the sample being 
coagulated. The long threadlike pre- 
cipitates which form consist of the 
fiber surrounded by a coating of the 
coagulant precipitate. 

In any water supply, many factors 
influence the which 
needed to produce a good floc which 


conditions are 
absorbs or occludes all of the impuri- 


ties from the water. Among these 

arey.5: 

1. The nature and concentration of 
the color, turbidity and other im- 
purities (such as organic 

pounds, bacteria, algae). 

The type 

electrolytes. 


3. The pH 


. The temperature. 


com- 


and concentration of 


Chemical Factors 

There is sufficient basic knowledge 
covering these colloidal systems and 
the mechanism of precipitate forma- 
tion to most of the 
phenomena observed in the coagula- 


understand 


tion of water supplies. However, this 
science has not progressed to the 
point where it is possible to predict, 
on the basis of some simple measure- 
ments of the sample, the exact chemt- 
cal treatment conditions required to 
produce a good settleable floc and a 
completely clarified water. This is a 
goal which may some day be realized, 
but today, in order to determine the 
treatment required, it is necessary to 
use an empirical method, the “jar 
test” in which by trial and error, the 





Table 2 


Surface Area of Subdivided 
Cube 


Particle Size Total Surface Area 


Original size of 
ube | 

Subdivided 
ubes 


Subdivided nto | mu 


nt 1000 mu 


& sq. miles 


cubes 6000 sq. miles 





Size Range (Millimicrons, mu)* 


Stability 


correct 
found. 


treatment conditions are 
Although the purpose of this ar- 
ticle is to deal mainly with the selec- 
tion of the coagulant, in practice, the 
coagulant is selected in the same way 
as the other reagents used in the 
treatment. It is 
tion 
which 


necessary to 
these 
may be of 


men- 
some of other factors 
even greater im- 
portance than the coagulant. There 
are six different types of chemical re- 
agents which may be required. In 
some cases only one, the coagulant, 
may be needed, but in others, all six 
may be required to produce a satis- 
factory treatment. They are: 

1. Coagulant (alum, ferric sulfate). 
2. Alkali (lime, sodium carbonate ). 
3. Chlorination (chlorine, chlorine 
dioxide ). 

Coagulant aid (activated silica, 
hydroxyethylcellulose, Separan ). 
Weighting 
flour ). 


agent (clay, calcite 


Adsorbent (powdered activated 


carbon). 

All of these types of reagents 
should be considered and, if neces- 
sary, used in the procedure for de- 
termining the optimum treatment. It 
is beyond the scope of this paper, 
however, to discuss all of them, there- 
fore, Part II of this series will be 
confined as much as possible to the 
election of the coagulant. 
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WATER & SEWAGE WORKS covers AWWA’s Advancement Program Local Film Project with 


a first-hand report on 


Rahway’s Priceless Water 


EDITOR’S NOTE: The Rahway film, which is being premiered 


nationally at the first general session of the AWWA Convention 


in San Francisco, July 13, was shot from a script professionally 


produced for AWWA. The script, to be made available to all 


AWWA members, includes short descriptions and complete nar- 


ration with variations to fit changes in sources or other details 


including whether the water utility is municipally operated or 


privately owned. 


M WATER SUPPLY’S increasing 1m 
portance as a vital lifeline of this 
bustling industrial city of 27,000 was 
dramatized effectively 
May when a camera crew shot scenes 
for the Rahway Water Department's 
first movie, a 13% 


here late in 


minute, 16 mm 
color, sound film entitled “‘Priceless 
Water”. 

Widespread interest was created as 
the camera crew shot action in front 
of the City Hall, filmed a dispiay of 


modern fire fighting equipment, took 
views of the downtown business sec- 
tion and toured the water utility in 
stallations to tell 
supply story on 


“actors 


Rahway’s 
film. Among the 
for a day” were 


water 


Herman 
Klenner, Rutgers University gradu- 
ate engineer who has been superin- 
tendent and general engineer for the 
Rahway Water Department for nine 
years ; James Schimmel, pumping and 
filtration plant operator, and Harold 
Tatro, laboratory technician. 


Cameraman Mike Rosenblum catches street scene in front of Rahway City 
Hall as Charlotte Channel, a municipal secretary, stops George Bartell 
(center), attorney for the Water Department, and James F. Roosevelt, 


City Administrator. 
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Explaining the roles to be taken by 
city officials in Rahway Water Depart- 
ment movie are (left to right): Larry 
Roehmer, director for New York film 
producer; George Bartell, attorney for 
Water Department, James F. Roose- 
velt, city administrator, and Betty 
— assistant director for the 
ilm. 


Rahway community policy makers 
who also had brief roles in the film 
included Mayor Robert Henderson, 
City Administrator James F. Roose- 
velt, James F. Kinneally, secretary of 
the Water Board and City treasurer, 
and George Bartell, attorney for the 
Water Department. Other Rahway 
“actors” included the city’s “walking 
historian”, William Davis, a news- 
paperman for more than 60 years, as 
well as several housewives and chil- 
dren. 

“The widespread community in- 
terest in the making of our first movie 
was far greater than we expected,” 
said Klenner. “We hope our local 
Water’ film will tell our 
water supply story so effectively it 
will bring about a better public under- 
standing of how vital water is to the 
growth of our community. You may 
be sure I will make the film available 
for showing to just as many com- 
munity organizations as possible in 
the next few months.” 


‘Priceless 





THOMAS SCHIMMEL, Rahway Wa- 
ter Department pumping and filtration 
plant operator (right) explains to 
Larry Roehmer, director for a New 
York film producer, how the Rahway 
River serves as one of the city's three 
sources of water supply. 


Klenner said the film will show the 
community’s progress has gone hand 
in hand with the growth in water 
supply. He cited that in 1950 Rahway 
had a population of 21,000 and 4% 
million gallons daily water consump- 
tion as compared with 27,000 resi- 
dents and 6 million gallons daily wa- 
ter use today. The film, through 
scenes and commentary, traces Rah- 
way’s water from its sources, wells 
and the Rahway River, and shows 
how it goes through the various treat- 
ment processes. It also will emphasize 
the many uses of water. 

The shooting of Rahway’s local 
water supply movie had far more sig- 
nificance than the interest it created 
locally. This was because it was the 
first to be made in the new American 
Water Works Association Advance- 
ment Program local film project. The 
program seeks to help improve pub- 
lic understanding of the needs and 
growth of water supply systems 
throughout United States, Canada 
and Cuba where 12,000 AWWA 
members work. 

The AWWA film project suggests 
three options in making such a movie. 
One is for the water utility to use 
the AWWA script and produce it 
entirely locally through use of a pro- 
fessional or amateur camera man. A 
second is for the community to pur- 
chase the first and final sections of 
the color, sound film (about half the 
13% minutes in time) for a total cost 
of $40 and then make the approxi- 


mately seven minutes middle section 
locally and splice in both film and 
sound. A third option is to ar- 
range through AWWA for a pro- 
fessional producer to do the entire 
film. The producer has agreed to 
make the entire film, based on the 
AWWA script, at a cost of $900 per 
community if five water utilities with- 
in a state will agree to make local 
films within one particular month. 
The script on the stock portions of 
the film are confined to closeups of 
water use and other shots that would 
be the same throughout the country. 

Rahway was selected as the site 
for the first “Priceless Water” film 
this policy makers 
showed keen interest and appropri- 
ated $900 to defray their portion of 
the expense of the project. 
officials are planning 


because city’s 


Rahway 
a special pre- 
miere here and also are making plans 
to make sure that all community or- 
ganizations and schools have the op- 
portunity to see the film. 

Additional impetus was given the 
new AWWA Advancement Commit- 
tee film project in May when the 
U. S. Junior Chamber of Commerce 
decided to recommend water supply 
aS a community action project for 


their 3,700 local Jaycee chapters for 


1959-60. Local Jaycees will be urged 
to offer assistance to local water util- 


rd of Water Commissioners. 
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ity managers to form local Citizens 
Water Committees and also to help 
produce the local water films. The 
Jaycee also will be urged to take on 
the job of making sure all local citi- 
zens get interested in water supply 
and see the film if made. AWWA of- 
ficials believe this cooperation at local 
level will be of material assistance in 
obtaining more public understanding 
of the need for advance planning to 
provide adequate water supplies. 

In addition to the special premiere 
at the national AWWA convention 
to spur interest in the film project, 
AWWA officials plan to distribute a 
free, sample print of the Rahway film 
to each AWWA Advancement Sec- 
tion Chairman. These films will be 
available on a loan basis to water 
utilities for Jaycee chapters who want 
to review it in the possibility of du- 
plicating the project in their com- 
munities. 

The local film project is just one 
of the aids being developed to help 
improve community relations and ad- 
vance water utility people profession- 
ally in the AWWA Advancement 
Program that was formerly approved 
by the AWWA board of directors 
last January. Fred Merryfield, Ore- 
gon State College professor and for- 
mer AWWA president, is chairman 
of the Advancement Committee. 


MOVIE CAMERAMAN Mike Rosenblum takes footage for Rahway, N. J., 
Water Department movie "Priceless Water" as City Administrator James 
F. Roosevelt and Herman Klenner (right), manager of the water utility, 
look on. In background is Rahway's filtration plant. 
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Bridgeport, Conn. executed an effective program for . 


Valve Replacement 


by KENNETH E. BENDER, Supt. 
of Distribution, Bridgeport Hydraulic Co., 
Bridgeport 1, Conn. 


EDITOR’S NOTE: Many of the older cities in the United States 


are faced today with major maintenance and replacement pro- 


grams. In the center of large, busy industrial cities a major under- 


taking such as the replacement of valves on principal trunk lines 


presents a serious problem. To accomplish this type of work, with 


a minimum of inconvenience and a maximum of protection in the 


high value business districts, is one of the most important jobs of 


the water works operators. It is the intent of this article to describe 


how this problem was met effectively, efficiently, and economical- 


ly in Bridgeport. 


@ BRIDGEPORT HYDRAULIC CO. is a 
private water company serving seven 
cities and towns in lower, western 
Connecticut. The 
addition to the City of Bridgeport, the 
towns of Fairfield, Stratford, Trum- 
bull, Easton, Shelton and Westport, 
comprising a population of approxi- 
mately 291,000 people. The average 
daily consumption in_ this 
during 1957 averaged 45 mil. gal. per 
day. The total number of miles of 
main in this system is approxmiately 
805. Main sizes throughout the sys- 
tem vary from 4 to 48 inches in diam- 
eter. 

Bridgeport as a city is important 
as a manufacturing center. The in- 
dustries are widely diversified. Some 
of the more important products in- 
clude machinery, electrical appliances 
and supplies, sewing machines, type- 
writers, firearms, ammunition, cut- 
lery, plumbing supplies, hardware, 
iron and steel products, aircraft pro- 
duction, home appliances, automo- 
tive parts and Trans- 
portation facilities are furnished by 
the New York, New Haven & Hart- 
ford 


system serves, 1n 


system 


accessories. 


Railroad, motor 


freight lines and coast-wide shipping. 


numerous 


facilities 
include the Merritt Parkway, which 
skirts the city on the northern edge, 


Automotive trarisportation 
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and the recently completed Connecti- 
cut Turnpike, which passes just to 
the south of the highly concentrated 
business section. 


Distribution System 

Basically, the Bridgeport Hydrau- 
lic Company’s system is gravity sup- 
ply. The supply is impounded in five 
main reservoirs, north and northwest 
of the city and delivered through 
long pipe lines from each of three 
distributing reservoirs to the distri- 
bution system. Elevations through- 
out the system range from sea level 
to approximately 500 feet above sea 
level. 

Most of the distribution system in 
the downtown Bridgeport area is at 
least 50 years old, and it was in this 
section that a major valve replacement 
program was undertaken in the 
spring of 1958. Through a periodic 
valve inspection and testing program, 
it was discovered that several of the 
main line valves in the principal busi- 
ness area were defective for one rea- 
son or another and could not be relied 
upon to hold water in the event of a 
major break. It was decided that a 
complete engineering study should be 
conducted in this particular area to 
ascertain which valves were defective 
and plan a program that would effi- 


ciently and economically provide for 
their replacement. 


Investigation and Results 


During January of this year, the 
Pitometer Associates of New York 
were retained to conduct various tests 
and investigations throughout the 
system. One particular phase of the 
investigations was to work through 
the downtown section and prove, by 
actually making complete shut-outs 
between mainline valves, those valves 
which were defective and would not 
hold water. This work was conducted 
during the winter months between the 
hours of midnight and 5:00 a.m. 
when consumption was at an absolute 
minimum. This time was selected, of 
course, in order that a minimum of 
inconvenience would occur to our 
customers. Upon completion of this 
particular investigation, it was found 
that four 24 inch valves, three 8 inch 
valves, and one 6 inch valve required 
replacement. Figure 1 shows the dis- 
tribution system in the downtown 
business and indicates the 
valves that were found to be defective. 

The first obvious solution to a con- 
dition such as this would be to install 
new valves in the existing lines under 
pressure, and then merely abandon 
the existing valves. This work could 
be carried on with no interruption in 
service whatsoever. On this basis a 
complete study was made of the 
various underground facilities within 
the street near the points where the 
existing valves were located. Loca- 
tions of the various facilities, gas, 
sewer, electric, telephone, etc., were 
located and actual test pits were dug 
to determine if space would be availa- 
ble for inserting valves under pres- 
sure. Thorough investigation revealed 
that there would be no_ possibility 
whatsoever of installing valves under 
pressure, and therefore, it would be 
necessary to shut the area down, re- 


section 
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move the defective valves and replace 
them with new ones. 

Now that the objectives had been 
thoroughly identified, it was necessary 
to test the valves that would be r-- 
quired to shut off the section in ordei 
to effect the repairs. The work was 
also carried on during the night heurs 
and a complete trial shut-out was 
made exactly in the manner that it 
would be done when the replacement 
program was begun. Once this phas2 
of the work was completed and it was 
known definitely that a complete shut- 
out would be possible, another in- 
vestigation was made to determine the 
number of customers that would be 
involved and how many, if any, would 
require temporary service lines dur- 
ing the operation. 


Public Relations 

The Distribution Engineer’s office 
prepared detailed maps showing the 
entire area that would be involved 
in the particular shut-offs. The maps 
indicated the mains in the street and 
the exact valves that would be closed 
in order to effect the work. Copies 
were forwarded to the Service De- 
partment and the Inspection Depart- 
ment. These two departments collabo- 
rated to compile a listing of every cus- 
tomer that would be affected by the 
shutout. The final listing indicated 
that 457 customers would be involved. 
It would be necessary to close 64 
valves which would put 38 fire hy- 
drants and 14,700 feet of main off 
duty, affectng 38 blocks. It should be 
noted that since this work was taking 
place in the principal business district, 
several hotels, restaurants, theatres, 
stores, multiple dwelling units, and 
various other commercial establish- 
ments were involved. In view of the 
large number of customers affected, 
and the tremendous number of valves 
that would have to be closed, it was 
decided that the job should be broken 
into two sections. When the plans had 
progressed to this point, contact was 
then made with the Fire Department 
of the City of Bridzeport who would 
most definitely be affected, the Na- 
tonal Board of Fire Underwriters, and 
the New England Fire Rating In- 
surance Association. All of the 
agencies that were to be involved were 
fully appraised of the situation and 
were given maps indicating the areas 
involved showing the valves to be 
shut, a list of the customers who 
would be out of water, and a list of 
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the hydrants which would be off duty. 
\fier consultation with the various 
uutiorities, it was decided that the 
first phase, which would occur in 
the heart of the downtown business 
| strict, would take place on the week- 
end of April 26. With this date in 
mind, each customer was notified at 
ast one week prior to the actual 
shui-out and, where necessary, ar- 

ngements were made for a tempo- 
raiy supply to be provided. The noti- 
ficaticn work and temporary service 
line »-ork was conducted by the In- 
spe.!. n Department and the Service 
Der. 1 nist. 


Phase | 


Onis: ss 


Per‘orn 
1, it was necessary to re- 
move 1 :d 1: place two 24 inch valves, 
thre» 3 ‘neh valves, and one 6 inch 
valve shown in Figure 1. To pre- 
pare re actual shut-down and 
ren ‘re valves, excavations were 
starte.| <1. '.e Tuesday preceding the 
week. id i: i the work was to be 
done. Spe." police protection, of 
course, was * Juired for traffic con- 
trol. As the ex .:\v.tions were com- 
plei:d, the spoil material was re- 
moved, Wacns Pipe Savs were set 
up on the mains, and the excavations 
were planked over in order that a 
minimum interference to traffic would 
take place. Qn Friday, April 25, 2- 
inch taps were installed on both sides 
of the 24 inch valves to be removed 
and replaced. This was a precaution- 
ary measure in the event that a per- 
fectly tight shut-off could not be made. 
It also facilitated the draining of the 
line as quickly as possible. Also, on 
the same date, many of the small 
valves were closed in order to save 
time on Saturday night. Careful con- 
sideration was given to the selection 
of these particular small valves in 
order that fire protection and domestic 
supply would not be curtailed in any- 
way. 

On Saturday night, at 11:00 p.m., 
two gate trucks equipped with Payne- 
Dean Valve Operators reported to the 
Distribution Engineer and com- 
menced closing the balance of the 
smaller valves. At approximately mid- 
night, the balance of the work crews 
and equipment operators reported to 
the scene of activity where they be- 
gan to set up the necessary equip- 
ment that would be used. Between 
11:00 and 12:00 midnight, the 
3ridgeport Fire Department person- 
nel, under the direction of the Chief 


of the Fire Department, reported to 
the scene and liaison was made be- 
tween the Fire Department, Polic De- 
partment and Bridgeport Hydraulic 
Company. A temporary headquarters 
was established at one of the main 
intersections and through portable 
walkie-talkie two-way radio, direct 
communication was possible between 
any one of the three groups. By means 
of radio, direct communication was 
possible between any one of the three 
groups. By means of radio, the Fire 
Department was able to keep track of 
the valves as they were closed, and 
they in turn proceeded to identify 
each hydrant that would be out of 
service by attaching a red lantern to 
it. This was required in the case 
where a hydrant was on a corner, or 
where there were two parallel mains 
in the same street and one main would 
be in service, while the other main 
would be out of service. 

The Fire Department and the Police 
Department maintained a walking fire 
patrol comprised of 50 firemen and 
policemen who patrolled the entire 
downtown area and kept it under 
strict surveillance while the section 
was without water. The fire patrol 
was augmented by plain-clothes de- 
tectives and plain-clothes members 
of the National Board of Fire Under- 
writers. The Fire Department had 
made very intensive plans on how to 
cope with any fire in the section shut 
off. Additional equipment was moved 
in from outlying firehouses in order 
to assist if necessary. 

The maximum allowable time al- 
loted for the work in this section 
was ten hours, from 1:00 a.m. Sun- 
day morning to 11:00 a.m. Sunday 
Morning, and since time was of the 
essence, it was necessary to plan the 
work exactly. 

To expedite de-watering of the 
mains involved, 2-inch Pumps were 
set at the location of each of the 2-inch 
taps, and three 4-inch Pumps were 
attached to fire hydrants. The re- 
maining valves were closed at 1 :00 
a.m. and as soon as the last valve was 
closed and a complete shut-out was 
positive, the hydrants at the higher 
elevations were opened to permit air 
to enter the line and the various 
pumps were started to pull the water 
from the mains as rapidly as possible. 
As soon as the head was relieved 
and the de-watering process was 
under way, the Wachs Pipe Saws 
were started and the job proceeded 





according to plan. As the pipe was 
being cut by the Saws at the various 
locations the new gates to be installed 
along with the necessary nipple pieces 
that had already been poured into the 
gates were being brought from the 
Construction Yard to the job. The 
Saws were making cuts at predeter- 
mined points so that it would merely 
be a matter of lifting the defective 
gate with a nipple on each side of it 
and dropping in a new unit with two 
solid sleeves. From this point on, the 
entire job was merely a matter of 
routine. 

A total of twenty-five men com- 
prised the field crews that were in- 
volved in the removal and installation 
of the six valves on Phase 1. All work 
was completed, water service restored, 
lines cleared of air and flushed by 
10:30 a.m. on Sunday morning, one 
half hour before the time limit. 


Phase 2 

Phase 2, which was somewhat 
smaller and easier to handle because 
only two 24-inch valves had to be re- 
placed, was handled in exactly the 
same manner on the following week- 
end with the same amount of success. 

The 25 inch valves that were re- 
moved from service were returned to 
our Construction Yard where they 
were cleaned and examined by a 
representative from our valve 
supplier. This examination indicated 


that two of the four 24 inch valves 
could be rebuilt at a relatively minor 
cost, and accordingly, these two valves 
were returned to our supplier where 
new seat rings were installed and the 
valves were completely overhauled 
and reconditioned. When these valves 
were returned they were placed into 
stock for use at other locations. 


Conclusion 

Perhaps the most important point 
that should be this arti- 
cle is the fact that a periodic valve in- 


stressed in 


spection and testing program is a 
must in the modern day Water 
Works Operation. However, to mere- 
ly operate a valve part way or even 
fully is the ultimate 
answer. Inspection and operation in 


close it not 
this particular manner is certainly 
commendable, however, it does not 
completely prove beyond the shadow 
of a doubt that the valve will close 
tightly and will hold water in the 
event of an emergency. The author 
firmly believes that in all major trunk 
mains periodic shut-out should be 
made mainline valve. 


This serves several purposes, namely : 


between each 
proving that the valves are operating 
effectively, that there is little or no 
leakage existing, it checks the con- 
dition of the side valves, it proves 
that the check valves on large private 
installations or elevated tanks are 
functioning properly, and determines 


if any unknown cross-connections 
may exist. In addition to the benefits 
described from a program of this 
type, it also provides a dress re- 
hearsal for the personnel responsible 
for closing large gates and shutting 
out major mains in the event of an 
emergency. The valve operators and 
the distribution personnel become 
familiar with each major portion of 
the trunk lines and know how to close 
it with a minimum of delay. 

There is no doubt that many citi- 
zens slept soundly and peacefully 
throughout the entire project. So far 
as Bridgeport Hydraulic Company 
knows, no one in any hotel, was with- 
out water, and no one who required 
water for the operation of equipment 
forced to take any emergency 
measures. It is felt that only through 
careful planning and engineering can 


was 


a job of this size be conducted with 
such a small amount of 
to customers. 


interference 
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Centrifugal-barrier Compression Evaporator* 


\ saline water conversion unit de- 
veloped by K.C.D. Hickman is being 
designed as a household size tnit. It 
will be a baby version of the Hick- 
man-Badger 25,000 gpd unit devel- 
oped by Kenneth Hickman and the 
sadger Manufacturing Co. 

The units operate by spinning the 
evaporating saline water on the inside 
of a set of flattened rotating double 
cones like king-size musical tops. The 
centrifugal force caused by the rotat- 
ing cone forces the water to spread 
out on the inside of the drum. The 
vapor evaporated from the thin film 
of water is off to be 
densed on the outer surfaces by a 
blower. The heat liberated by the 
slightly compressed desalted water 
vapor as it condenses on the outer 


driven con- 


surfaces causes the evaporation of the 
the inner surfaces of 
the spinning barrier. The centrifugal 
force drives the condensed water va- 


sea water on 


por into a collector which transports 
it to a reservoir, ready for use. 

For the larger unit to produce con- 
tinuously one MGD of desalted sea 
water, it will take 1740 kw of power 
and 24,800 sq ft of rotor surface, ac- 
cording to Hickman’s estimates. 

The household size unit being de- 
veloped by Aquastills, Inc., Roches- 
ter; N. Y. flat metal 
container 30 inches in diameter and 
10 inches high at the center. This is 
mounted on a 26 inch square metal 
frame, housing the mechanical drive, 
heat exchanger, and withdraw 
pumps. The rotor system has a speed 
of 1400 rpm and gear drives the com- 


consists of a 


pressor. The unit manufactured in 
small quantities is estimated to cost 
$1500 but will sell for less if 


produced. 


mass 


The small unit is designed to meet 
the market of families living in areas 
where fresh water supplies are poor. 
The utility still will produce 300 to 
400 gal per day from 3 to 4 percent 
brine at an operating cost of about 
50 cents per day for electricity. (58 
to 65 kw-hr/1000 gal for fresh water ; 
75 to 85 kw-hr/1000 for sea water) 

Dr. Hickman thinks the unit may 
be useful in areas where there is es- 
sentially no ground water at all. Here 
the unit could be operated by recircu- 
lating a solution of some highly de- 
liquescent salt such as lithium chlor- 
ide which could take enough water 
from the atmosphere to supply ordi- 
nary needs. 


* Industrial and Engineering Chemistry 


Vol. 48, No. 4 & Vol. 50, No. 2. 
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Population increases, industrial expansion, and reoccurring droughts will only allow 5 or 10 years 


before... 


The Conversion of Saline Water 


becomes necessary 


® Man's quest for fresh 


been going on since creatio1 


through the ages he has 


imagination and skills to loca 


conserve fresh water 
from Chaldea t 
Roman Empire, dug wells, used 


tinct 


The ancients, 
volcanic craters as reset 
constructed aquaducts, canals, 
nels and irrigation systems 

Sabylonia perished because 
people deforested the land a1 
lowed canals to become filled 
silt. So as a result her people 
This should 
warning to all those who think 
could not happen to any part 
United States.” 


It is unfortunate but 


other countries 


person, who lives In 
with a good water works system 
take for granted an unfailing supp! 


of fresh until the suppl 


wate! 1 
cut off by an accident. The h 
logists who keep communities 
an adequate supply of fresh wate: 
are our unsung heroes of prepared 
ness, defense and survival 

Without fresh water both man and 
all other living things would perisl 
Washington D. ( 
would become ghost communities in 
than 


water. 


and other cities 


less two weeks without 

When man’s water content drops 
below 70 percent of his weight h 
appetite fails, accelerated dehydration 
goes into action, his capacity to tu 
tion fails, and then he dies an agoniz 
ing death. 

The supply of fresh water can 
make man comfortable or uncomfort 
able, rich or poor, secure or insecure 
Fresh water sustains life, preserves 
good health, increases vigor, and 
gives communities stability. 

The growth of cities, the locatio1 


of new factories, the welfare of house 


WATER & SEWAGE WoRKS, JULY, 1959 


by GEORGE \ 


GRUPP, Technical Writer, 


Washington, D. C. 


holds, 


cultivating of crops, 


the raising of livestock, the 
and gardening, 
all depend upon the supply of fresh 
water. 

Man cannot live long where fresh 
water has been made useless by pol 
lution and silt. And neither can he 
survive long in areas where floods 
sweep everything before them and 
leave little residual fresh wate 

Each year the margin is becom 
ing thinner and thinner between 
fresh water supply and demand be 
cause of our growing population and 
expanding industries. For this rea 
son new fresh 


sources of water are 


being sought by experimenting to 


find economical methods of treating 


brackish waters and of converting 


sea water into fresh water. 

For example, how many persons 
realize that the daily consumption of 
fresh water in the District of Colum 
bia, for domestic uses only, has risen 
from 11,000,000 gallons a day in 
1890 to 50,000,000 gallons per day 
in 1957? 

How many persons are aware that 
because of our shifting population 
to the Coast the domestic 
consumption of fresh water in Cali- 
fornia alone has risen from 340,620,- 
000 gallons per day in 1930 to 414,- 
420,000 gallons per day in 1940 and 


Pacific 


SALINE WATER experimental test evaporators located at Wrightsville 


Beach, N. C. 

















DOTS indicate water shortages reported in 1957. 


then rocketed to 835,330,000 gallons 
per day in 1957? 

To meet the growing demand for 
fresh water the city of Los Angeles 
built a gigantic acquaduct system 
which reaches out to Owens River, 
240 miles away, to Moro Lake, 350 
miles way, and to the Colorado River, 
450 miles away. 

Not many persons are aware that 
the daily consumption of fresh water 
in the United States rose from 40 
billion gallons per day in 1900 to 
203 billion gallons per day in 1950, 
and that it is expected to rise to 457 
billion gallons per day in 1975. 

Recent droughts in the southwest- 
ern part of the United States indi- 
cate that water shortages had a dev- 
astating effect upon the people and 
the economy of the region. Some 
farmers had to haul tank truck loads 
of fresh water from the cities to save 
their livestock. 

On January 28, 1958 Fred A. Sea- 
ton, Secretary of Interior, made this 
observation: “Present needs for ex- 
tensive new water supplies in some 
areas of great apparent deficiencies 
suggest that there may be five or ten 
years remaining before production of 
large quantities of converted 
water will become necessary.” 

The seventeen western states, east 
of the Pacific Coast, cover 60 per- 
cent of continental United States, yet 
receive only 25 percent of the nation’s 
precipitation. This section of the 
country presently has 94 percent of 
the country’s irrigated land. In 1939 
this area had 17,000,000 acres under 
irrigation as compared with 30,000,- 
000 acres in 1957. 


sea 


Increased Demand 

The increasing demand for fresh 
water is recognized by the United 
States Geological Survey’s Bureau of 
Water Supply. It reported that the 
“number of areas in which unde- 
veloped supplies of fresh water are 
available has diminished considerably 
with the rapid growth of industries 
and population in the past (1947- 
1957) decade.” 

Industries have reduced stream 
flow in drought areas as well as re- 
duced the supply of fresh water for 
other purposes because of pollution. 
And, the present amount of pollu- 
tion will 


pand. 


increase as industries ex 

The average person may not real- 
ize that it requires 367 gallons of 
fresh water to refine a barrel of oil, 
18,000 gallons of water to produce 
one ton of ingot iron, 65,000 gallons 
to convert one ton of ingot iron into 
steel, 160 gallons of water to produce 
one pound of aluminum or 
rubber, 36,000 gallons of 
produce one ton of coke, 


synthetic 
water to 
300 gal- 


lons of water to brew one barrel of 
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beer, 10 gallons of water to produce 
one gallon of gasoline, 30,000 gal- 


lons of water to produce one ton of 
sulfate wood pulp, and that some 
paper mills use 3,000,000 gallons of 
fresh water per day. 

With our growing population, 
semi-arid will have to 
be converted into crop growing areas 
by the 


more lands 


use of irrigation 
through the conversion of saline 
waters into fresh water. 

Since it requires about two and one 


SV stems 


half acres of cropland to support each 
person per year, therefore the 425,- 
000,000 acres used for crops in 1957 
will have to be increased to 500,000,- 
OOO acres of cropland when our 
population reaches 200,000,000. 

The annual water requirement per 
acre varies with the crop. For ex- 
ample, alfalfa requires 325,000 gal- 
lons of fresh water per acre each 
year, millet requires 165,000 gallons 
of fresh water per acre each year, 
and cotton requires 800,000 gallons 
of water per acre each year. 

For years our hydrologists and 
some of our farsighted members of 
Congress the in- 
creasing demand for fresh water with 


have recognized 
no increase in supply of natural fresh 
water. As a result, Congress finally 
passed a measure in July 1952, and 
amended in 1955 and in 1958, which 
authorized the Department of In- 
terior to find practical means for the 
conversion of saline water into fresh 
water for agricultural, industrial, 
municipal, and other beneficial uses. 


Office of Saline Water Formed 

The Department of Interior then 
set up the Office of Water 
which entered into contracts with 
many private firms and institutions, 
and 
study 


Saline 


two government bureaus, to 
distillation and other saline 
water conversion methods, waste dis- 


posal methods, scale retarding proc- 





Fresh Water Consumption In The 
(in billions of gallons per day) 


Public 
Works 


Supply 
3.00 
6.00 

71.03 10.10 
2 

9 


Irrigation 


20.19 
55.94 


34.95 6 
169.68 


80 


Domestic 


2.00 
2.40 
3.10 
6.00 
).2 115.40 


Industry 


10.00 
18.00 
29.00 
71.90 
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Moneys Spent 
Office of Saline Water 


Sum Spent Total accumulative 
in year Amount Spent 


$175,000 
400,000 
400,000 
600 ,00¢ 
550,000 
725,006 


50,000 





esses, and fundamental saline water 
research. 

In this effort, to obtain complete 
coverage, the work of the Office of 
Saline Water was strengthened by 
the cooperation of the Atomic Energy 
Commission, Department of Agricul 
ture, Department of Commerce, De 
partment of Defense, Department of 
State, Federal Civil Defense Admin 
istration, Foreign Operations Ad 
ministration, and Smithsonian In- 
stitution. 

The Office of Water has 
been an inexpensively operated of 


Saline 


fice when one considers the import 
ance of its work. Since its inception 
in 1952 and extending to 1966 it is 
only authorized to spend a total of 
$10,000,000. 

In the 1958 


original act the Secretary of Interior 


amendment to the 


was authorized to have constructed 
five pilot plants, with different proc 
esses to determine the cost of each 


method of saline water conversion 


The location of, and the process to 
be used in these pilot plants will be 
announced, at 3 month intervals dur 
ing 1959. One seawater conversion 
pilot plant will be located on the 
Atlantic Coast another on the Gulf 
Coast and another on the Pacific 
Coast. One brackish water pilot plant 
will be located in the Southwestern 
part of the United States and the 
other brackish pilot plant will be lo 
cated somewhere in the Great Plains 
area. 

The Water 
accumulated a vast amount of data 


Office of Saline has 


on over twenty different processes 


to convert sea water and _ brackish 
water into fresh water. These proc 
esses may be grouped into five dif 
ferent groups such as (1) distillation 


methods using artifical heat ; (2) dis 
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tillation using solar heat; (3) sepa 
ration of salt by membrane methods ; 
(4) freezing methods ; and (5) chem- 
ical and electrical separating meth- 
ods. 

Some of these methods are adapted 
to small scale saline water conver- 
sion while others are best suited for 
large scale conversion. Nuclear ener- 
gy is expected to play an important 
part in our efforts to convert sea 
water and treat brackish water at a 
price competitive with the cost of 
supplying natural fresh water. 


Conversion Costs 


The present cost of converting sa- 
line water into fresh water ranges 
from $1.50 to $2.00 per thousand 
gallons. This is entirely too expen- 
sive. In the construction of the gov- 
ernment pilot plants it is hoped that 
the cost may be brought down to a 
reasonable figure. The Maxim Sil 
encer Company of Hartford, Conn., 
claim they have developed a distilla- 
tion process which will convert sea 
water into fresh water at 20 cents a 
thousand gallons. 

To study the various costs of con- 
version methods the Office of Saline 
Water has developed an elaborate 
cost analysis system so all costs of 
the difference processes may be uni- 
formly compared. 

At present, it is estimated that the 
average delivery cost of fresh water 





Land Based Sea Water 
Distillation Plants 


Capacity in 


Location Gallons Per Day 


Aruba, Carribbean Sea 
Buenos Aires, Argentina 
Curacao, Carribbean Sea 
Dharan AFB, Arabia 


Ecuador 


3,500,000 
150,000 
1,000,000 
200,000 
100,000 
200,000 
225,000 
2,500 ,00( 
Las Piedras, Venezus 450.000 
Mirafiori 300,000 
1,200,000 
130,000 


Gibraltar 
Kindley AFB, Bermu 


Kuwait, Persian G 


Bahama 
Thule AFB, ¢ 
State 
Marcus H 
Morro Bay 


Anaele 


Nassau 


Jnited 
300,000 
150,000 
100,000 





for irrigation purposes costs about 
30 cents per 1000 gallons and that 
fresh water for municipal purposes 
about 45 cents per 1000 gallons. It 
is predicted that these costs will dou- 
ble within the next ten years. 
When the 


ment processes for saline water reach 


conversion and _ treat- 


the level of natural fresh water plants 


will be constructed to convert vast 


areas of desert lands, the world over, 
into huge fertile gardens which will 
bring and economic 


great social 


changes to the people of these places. 





Electrodialysis Conversion Plants** 


Existing or under construction 


Type of Water 
Treated 


Location 


Bahrein, Persian Gulf 
Persian Gulf 
Persian Gulf 
Persian Gulf 


Africa 


Bahrein 
Bahrein 
Kuwait 
Libya 
Netherlands 
Union of South Africa 
United States 

Montana 

New York 

Texas 

Texas Tower #2 


Texas Tower #3 


**Electrodialysis—dialysis caused by electric 


Water 
Sea Water 


Capacity in Gallons 

Per Day 

86,400 

4,800 

4,800 

4,300 

9,600 

16,000 

2,400,000 


16,800 
12,000 
28,000 
2,800 
2,800 


ity: electro—osmosis 


Dialysis—Separation of crystalloids and colloids in solution 








Six delicious flavors are used in Stamford’s .. . 


Gum Drop Reamer, for service lines. 


® tHE STAMFORD Water Company 
set up shop on July 4, 1871 and for 
obvious reasons called the first con- 
nection, tap No. 1. The records show 
that the early service lines consisted 
of a % in. brass tap, 4 in. or % in. 
lead service, 34 in. brass curb stop 
and a square wooden curb box with a 
metal lid. Sometime in the early 
1880’s—a lead gooseneck was intro- 
duced. This apparently was the ad- 
vent of wrought iron service lines in 
Stamford and formed the transition 
piece between the brass corporation 
stop and the wrought iron pipe. Rec- 
ords during that period are incom- 
plete but this method appears to have 
been adopted prior to our service card 
of tap No. 916, installed in 1887 with 
notation of lead gooseneck and iron 
pipe. It is interesting to note that tap 
No. 8, % in. corporation stop, 4% in. 
lead with 34 in. curb stop, installed 
July 15, 1871 served faithfully until 
June 15, 1946 when it was replaced 
with a 1 in. copper service—just one 
month short of 75 years. 

On May 16, 1929, the first com- 
plete copper installation of a service 
line (tap No. 9452) was made. There 
were the materials used in the period 
between 1880+ and 1929. 


Supply 

Stamford water originates in a 
drainage basin known as the Mill or 
Rippowam River and contain the dis- 
advantages of most soft waters. 
Whether you call it rust or crenothrix 
is of no importance, the result is the 
same—tuberculation. As the “C” be- 
comes lower, complaints rise, normal- 
ly in the inverse square of the loss of 
“C” numbers. 

All water service lines in Stamford 
are owned and maintained by the 
property owner. When a complaint is 
received regarding reduced pressure 
and volume, the owner is apprised of 
his responsibility. He is then informed 
that, if he has a wrought iron service 
line, we will attempt to restore the 
flow at no charge to him and we ex- 
plain the method to be used. 


by H. C. VEIT, Supt., and E. ARTHUR BELL, Chief Engi- 


neer, Stamford Conn., Water Company 


The "Gum Drop Method" 

About thirty-six years ago, some of 
our thinking men 
idea of increasing 


came up with an 
the flow in small 
service lines, using a simple, practical 
and inexpensive method. For want 
of a better name we call it “the gum 
drop method’”— not an unusual or 
surprising name when one considers 
that the reamer or plug is made of 
gumdrops. Experience over the years 
indicates that there is very little dif- 
ference in efficiency between lemon, 
lime, grape or orange. We have 
found, however, that licorice is a poor 
choice, economically, as some of our 
men prefer that flavor over chewing 
tobacco. 

The owner is then given a legal 
document to sign. This is a release 
absolving the Company from any and 
all damages arising from a bursted 
pipe due to the pump-out operation 
and also an agreement to immediately 
repair or renew said service line at 
his expense should an accident re- 
sult. If he signs the document and 
does not object to the large orange 
gum drops, we proceed as follows: 

The water meter is removed and 
the service is tested with a sonoscope 
to check for leakage. This is done to 
determine if a hole in the pipe is 
causing the reduced flow, rather than 
reduced Then a pressure 
and volume test is made to record the 
existing capacity of the service line. 
The meter connections and pipe be- 
tween the meter and main valve on 
the street side of meter are then re- 
mover, cleaned and replaced. A 
twenty (20) gallon sterilized con- 
tainer is filled with water from the 
service pipe following which a heavy 
duty force pump is connected to the 
service line. After a few gallons of 
clear water are pumped through the 


diameter. 


line, the pump is disconnected and 
six or eight small (% in) chunks of 
the good old orange gum drops are 
inserted in the service line, the pump 
re-connected and operated until the 
gooey plug reaches the main. The 
pump is again removed and the serv- 
ice tested for pressure and volume. 
Next, eight or ten full size (approxi- 
mately 1 in) candy gum drops are 
inserted. These are congealed into a 
solid mass and this time the pressure 
of the force pump is increased to 400- 
500 p.s.i. in pushing the plug through 
the line. In the majority of cases, this 
action removes most of the tubercula- 
tion from the line. 

Following this operation, another 
flow test is made to measure the ef- 
fectiveness of the pump-out. A subse- 
quent check with the leak dectector is 
made to ascertain damage—if any— 
to the pipe. 


Results 

Factually, it is of record that 
wrought iron service lines have had 
their capacity restored from two 
g.p.m. to thirty g.p.m. (plus or minus 
according to the static pressure). 
Line damage has been about two per- 
cent. There are some limitations and 
it has been found impractical to pump 
out lead services, service connections 
soldered to the sheet metal sandwich 
in old cement mains and one inch 
(1”) services more than thirty years 
old. ie 

The gum drops? The company 
hasn’t had any taste or odor com- 
plaints of lemon, lime, grape or 
orange flavor so assume that they dis- 
solve in the main. The Stamford Wa- 
ter Company has been so successful 
with the above described program 
that a box of assorted gum drops 
adorns the Director’s table. 
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CANADIAN SEcTION AWWA 


The 39th Annual Convention of the Canadian Section AWWA was highlighted by a report on... 


United Kingdom Water Practices 


@ tHe 39TH ANNUAL CONVENTION of 
the Canadian Section AWWA was 
held in Montreal, Que., Canada and 
was attended by over 837 members 
and guests. 
Officers 
term were: G. R. Davis, Chairman, 
Kingston, Ontario; J. D. Kline, Vice- 
Chairman, Halifax; and W. R. God- 
frey, Plast Chairman, St. John, N. B. 
A. J. Deslaurier, Lachine, Que., 
and T. V. 
were elected as Trustees. 
A brief report and 
some of the papers are presented here. 


WATER WORKS PRACTICES 
IN THE UNITED KINGDOM, by 
Leonard Millis, O.B.E., 
British Waterworks 
London, England. 

Mr. Millis explained the forma- 
tion of the 
ation under 
1945 Water 
and _ that 
sociation of groups 


elected for the 1959-60 


Serry, Vancouver, B. C. 


abstracts of 


Secretary, 
Association, 


Associ- 
the 
Act, 


is an as 


of people who are 
concerned with the 
water undertakings 
(of projects). Rep- 
resentatives of 
these groups are 
put on a Board and speak for the 
group not as an individual. There are 
no individual members. At the pres- 
ent, in England, 90 percent of the 
waterworks are community owned 
and the remaining 10 
privately owned. 

It is the function of the Secretary 
to handle relations between the Min- 
istry and the industry, and between 
groups or private companies and the 
industry. 


percent are 


The Association is advised by the 
Government and makes its reports to 
the Government. 

The managing and executive com- 
mittees of the Association make the 
policy. The Association also has the 
power to make agreements that will 
bind the whole industry. 

In the field of engineering, the As- 
sociation is responsible for water sup- 
ply and pollution control. Presently 
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the Association has been assigned by 
the Government to find out if there 
is sufficient water for future planned 
expansion of both population and in- 
dustry. 

The Ministry has also currently 
ordered a reduction in different or 
separate water undertakings. 

Regarding labor, Mr. Millis stated 
that 35,000 people are currently em- 
ployed in England and Wales by wa- 
ter undertakings. A committee com- 
posed of labor leaders and a group 
from the Waterworks Executive 
Council settles all labor problems, 
salaries, hours, etc. The Association 
also sets the waterworks engineers 
salaries. As mentioned previously, 
any agreement made by the Associa- 
tion with labor, other utilities, road 
groups, etc., becomes binding upon 
the entire water works industry. 

The Association has also set up a 
Water Research Board and publishes 
research results. It has also just set 
up a new research laboratory up- 
stream from London on the Thames 
River to study waste detection, coagu- 
lation, ete. 

Britain is also very concerned with 
the water table, as today it is consider- 
ably lower than should normally be 
expected. Restrictions have been ap- 
plied, requiring all wells to have a 
permit to operate. It is believed the 
current low ground water level was 
caused by overpumping the supply 
during 1945. 

Mr. Millis also reported that the 
Waterworks Association can be held 
liable for supplying unfit water. 

The Association is also interested 
in radioactive contamination, distilla- 
tion of salt water and fluoridation, 
just as the AWWA is in the United 
States. 

In England, water is not metered. 
This is due to an old law that was 
passed back in 1850, when deaths due 
to cholera and typhoid reduced the 
life span of the average working man 
to 19 years. As a result, following 
the original intent of supplying water 
at low cost to the poor, water charges 
are based upon the value of the house 


by FRED C. MAURER 
Managing Editor 


or building supplied, not upon the 
consumption. The British water 
works are still operating under the 
statutes of the old law. 


TASTE AND ODOR PRACTICES 
IN THE UNITED STATES VS. 
EUROPEAN COUNTRIES by E. 
A. Sigworth, West Virginia Pulp & 
Paper Co., New York, N. Y. 

Mr. Sigworth reported on a panel 
discussion on Odors and Tastes that 
was held at the 1958 Brussels Con- 
gress of International Water Supply 
Association. Countries participating 
in this Congress were: Australia, 
Austria, Belgium, Denmark, France, 
Germany, Great Britain, Ireland, Ja- 
pan, Monaco, The Netherlands, 
Sweden, Switzerland, Yugoslavia, 
and the United States. 

European plant facilities differ 
from the United States only in the 
practice of filtration. Slow sand filters 
are predominantly used, and very few 
plants pre-treat the water. 

Due to the gross contamination of 
most European surface supplies, wells 
supply practically 100 percent of all 
water. Another contributing factor 
is the Europeans’ dislike for chlorine 
odors or tastes. In Europe, chlorine 
is favored only as a terminal treat- 
ment. 

For example, one Netherlands 
plant used chlorine for terminal treat- 
ment in the range of 1.5 to 2.0 ppm, 
and after 10 minutes contact, sulphur 
dioxide was added to bring the chlo- 
rine residual down to the 0.1-0.2 ppm 
range. Residual chlorine treatment is 
rarely used in Europe and super- and 
de-chlorination practices varied great- 
ly. Copper sulfate is used in Europe 
to a much greater extent than in the 
United States. 

Mr. Sigworth then presented the 
U. S. experiences based on question- 
naires received from 241 water treat- 
ment plants. This was done by a 
series of tables and slides showing 





the percentage of plants trying spe- 
cific treatments for taste and odors 
and the degree of success achieved. 
Some of the treatments reported 
were: Aeration ; Free-residual chlori- 
nation; Super and de-chlorination ; 
Chlorine dioxide, etc. 

The tables gave percentage reports 
on: Algae; Decaying vegetation; 
Trade Wastes, Unclassified causes ; 
and an overall summation. 


WATER WORKS INTAKES 
FOR CANADIAN CONDITIONS 
by John W. Argo, Gore & Storrie, 
Ltd., Toronto, Canada. 

Mr. Argo stated that in Canada, as 
in other parts of the world, the most 
important consideration is the loca- 
tion of the intake. This determines 
the quality of the water, and raw wa- 
ter quality affects the cost of treat- 
ment. However, sometimes the loca- 
tion of the treatment plant dictates 
the location of the intakes. 

In considering the location of an 
intake, one of the first questions to 
be answered is “Is the source ample ?” 
Is it free from sewage and industrial 
wastes, subject to flooding, can sur- 
face run-off cause high turbidity, and 
will bottom silt be stirred up, and 
can it be economically treated? He 
further stated that if the source of 
supply is a lake, lake currents should 


be studied as these currents can carry 


pollution in 
many miles. 


cloud-like masses for 
A survey of the bed of 
the lake or river should also be in- 
cluded to ascertain if intake should 
be pile supported to prevent under- 
mining. 

The type of inlet ordinarily pre- 
ferred is on an elbow, built in a con- 
crete crib set in the bottom of the 
river or lake. The crib should also 
be far enough away from the shore 
to avoid shore pollution. 
the greatest hazards in 
Canada is the blocking of intakes by 
ice. Icing also presents another prob- 
lem, that when the surface of the 
supply is covered with ice, pollution 
is kept in the water and cannot oxi- 
dize. The easiest way to remove ice 
from intakes is to reverse the flow. 
Some plants remove ice by returning 
warm water from the condensers to 
a point just ahead of the screens. 


One of 


Intake trouble has also been caused 
by the pipe being laid in such a fash- 
ion as to cause a high spot in the line. 
This will create air binding in the 
line. 


In presenting a report on the in- 
take at the R. C. Harris Plant, To- 
ronto, Ont., Mr. Argo stated that the 
intake has a capacity of 200 million 
imperial gpd; is 10 ft in diameter ; 
and extends 3,300 ft out into the 
lake. The water in the lake at this 
point is 33 ft deep. At this point 
(3,300 ft.) the line 
out into 8 ft diameter pipe extending 
4,150 ft out into the lake 
where the water is 53 ft deep. Pro- 
vision is also made for the addition of 
two more pipes, or branches that can 


main branches 


further 


be operated by air or water pressure 
butterfly valves controlled from the 
surface. 

Costs for laying intake pipe in Lake 
Ontario have recently run $50.00 to 
$60.00 per ft to lay. 


ASPECTS OF ARCHITECTUR- 
AL TREATMENT OF WATER 
WORKS STRUCTURES, by Ron- 
ald Harrison, and Paul M. Emery, 
Toronto, Ontario. 

The water works structure should 
be designed for a life span of 60 to 
70 years. And, as with any building 
of that expected life span, the design 
should not be too radical or extreme. 
It should be designed to include ex- 
pansion, and to still present a pleas- 
ing appearance 50 years from now. 

On the subject of costs, it was 
pointed out that initial costs of ma- 
terials should not be of prime im- 
Maintenance 
the years should be taken into con- 


portance. costs over 
sideration. Of particular importance 
in Canada, is the point that large 
glass areas greatly increase plant 
heating costs during the long winters. 
Glass building blocks still admit light 
but do not present the heat-loss prob- 
lem of clear glass. 

Normally a flat or vertical line 
masonry type of design is recom- 
mended. Metals 
should be of 


steel. 


used in 
aluminum or 
Plant design should also con- 


design 


stainless 


sider the addition of beauty rather 
than boxes. Tanks today should be 
designed to additional 


function as well as store water, and 


serve some 
present a pleasing appearance. 

In selecting the type of construc- 
tion and surface materials for a new 
plant, the air pollution problem 
should be taken into consideration. 


PLANT MAINTENANCE, a 
Guided Discussion led by Ross L. 
Clark, Toronto, Ontario, brought out 


several interesting problems. 
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Regarding electrical equipment, 
Toronto reported that they had no 
problems with their large equipment, 
however, they were encountering con- 
siderable difficulties with their frac- 
tional hp motors. They also have a 
regular preventative maintenance pro- 
gram. 

The regular maintenance at To- 
ronto includes the keeping of index 
cards on all equipment showing main- 
tenance records and complete history 
of each item. A reserve pump capac- 
ity is built into the system, thus elimi- 
nating the need for a large stock of 
parts. 

In order to make sure that the elec- 
trician actually performs the job, or 
maintenance, not just mark the card, 
the chief engineer performs inspec- 
tions to see if job was done and also 
handles the scheduling of jobs. 

The point was raised about heater 
cut-offs During 
the found 
necessary to 


for motor starters. 
months, it 
leave the 


summer was 
door of the 
box open, otherwise the normal heat 
build-up would activate the motor 
cut-offs. This problem was eliminat- 
ed by leaving the doors and boxes 
Another experience cited the 
fact that metal fatigue can be the 
cause of overheating in starters. Still 


open, 


another viewpoint suggested taking 
out the knock-out slugs on the top 
and bottom of box to provide ventila- 
tion. This is usually a difficult job 
but it does work and provides an ad- 
ditional margin of safety. 


Canadian Section Inspects 
St. Lawrence Seaway 
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The opinions of the State Health Agencies is presented on the subject of— 


Water Service Disinfection - A Survey 


by L. V. OWENS 
Plant Chemist, Water Division 
Eau Claire, Wis. 


EDITOR’S NOTE: A rather trying experience with a new water 


service led the city of Eau Claire Water Division into a survey to 


determine where in this country disinfection of new or repaired 


services is required or recommended. The replies received are to 


say the least interesting to those in the water works profession. 


@ A FOOD PROCESSING plant at Eau 
Claire recently laid a new service line 
from the water main to their build 
ing. Shortly after, a sample of water 
was taken from their tap for bacterio- 
logical examination prior to resum- 
ing operations. The results of the test 
indicated that coliform bacteria were 
present in the water, and another test 
was conducted shortly thereafter 
showing like results. Alarmed by 
these two consecutive bad samples, 
the State Board of Health requested 
the Eau Clair Water Division to in- 
vestigate the situation and recom- 
mended that the newly laid service be 
disinfected. A solution of calcium 
hypochlorite was made up, pumped 
into the service line, and allowed to 
stand several hours before the pipes 
were drained and flushed. The resi- 
dual chlorine content was approxi- 
mately 25 ppm during the detention 
period of the hypochlorite solution. 
Bacteriological examination of the 
water indicated the disinfecting oper- 
ation had been completely unsuccess- 
ful and the process was repeated, in- 
creasing the dosage to about 50 ppm. 
This again proved inadequate and 
liquid chlorine was substituted for 
calcium hypochlorite. Two attempts to 
disinfect the service with residual 
chlorine content upwards of several 
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hundred parts per million only tempo- 
rarily abated the situation. 

In a desperate attempt to resolve 
the problem, the pipes were descaled, 
followed by steam at 15 psi for several 
hours. For two days immediately fol- 
lowing this treatment, the bacteria 
seemed to disappear completely. On 
the third day however, the bacteria re- 
appeared. The only apparent solution 
was a booster chlorine application on 
a continuous basis, since it was not 
possible to maintain an 
residual in 
service, 


adequate 
chlorine the main feed- 
the which is located 
several miles from the chlorine ap- 
plication point. 


ing 


Corporation cocks 
were installed in the service near the 
water main and a solution of sodium 
hypochlorite injected directly into the 
service on a 24 hour a day basis so as 
to maintain a residual chlorine of 0.2 
ppm to 0.5 ppm. Within a few hours 
safe samples were obtained. The 
booster chlorine application was con- 
tinued until safe samples were pro- 
cured without the aid of 
chlorine. 


additional 


Attempts to determine the exact 
source of the bacteria resulted in 
failure, until upon checking with the 
plumber who laid the pipe, it was 
discovered that he had used untreated 
jute as a packing material and that 


the service had not been disinfected 
prior to placing it in use. On check- 
ing the City Plumbing Code, it found 
that untreated jute, hemp or any 
other packing material could legally 
be placed in a service line, and there 
was no mention of disinfection of any 
sort pertaining to either the laying of 
a new service or the repair of an 
existing service. A check of the State 
of Wisconsin Plumbing Code indi- 
cated the exclusion of any reference to 
disinfection of service lines. 

As the result of our experience at 
the food processing plant, a meeting 
was called by the City Manager to 
determine the feasibility of an ordi- 
nance requiring disinfection of newly 
laid or repaired service lines. To date, 
no ordinance has been passed, how- 
ever, the need for it still remains in 
view of the absence of any State regu- 
lation. 


National and Territorial 
Survey Conducted 

Since the existing State of Wis- 
consin Plumbing Code does not regu- 
late service disinfection, a survey 
questionnaire was sent out to all 
State and Territorial Health Agencies 
in an effort to determine how this 
problem is being handled elsewhere. 
The cooperation on this survey was 
extremely commendable, with all 
Territories, the District of Columbia, 
and 47 States returning completed 
questionnaires. 

Some of the States and Territories 
have incorporated into their plumb- 
ing codes much of the material con- 
tained in the National Plumbing 
Code, which was designed, to a large 
extent, as a guide in the formulation 
of state and municipal plumbing 





codes. Copies of this code can be 
obtained from the American Society 
of Mechanical Engineers, New York 
City. The following is an extract from 
this Code as it pertains to the disin- 
fection of piping, and can be compared 
to the extracts from various State 
Plumbing Codes which are men- 
tioned in the analyses of question 1 
of the survey. 


“10.9 DISINFECTION OF 
TEM PIPING.” 


“10.9.1 The Administrative Authority 
having jurisdiction may require that a pot- 
able-water system or any part thereof in 
stalled or repaired be disinfected in accord- 
ance with one of the following methods be 
fore it is placed in operation.” 


POTABLE WATER SYS- 


“10.9.2 The system, or part thereof, shall 
be filled with a solution containing 50 parts 
per million of available chlorine and _ al- 
lowed to stand 6 hours before flushing and 
returning to service.” 


“10.9.3, the entire interior of the tank 
shall be swabbed with a solution containing 
200 parts per million of available chlorine 
and the solution to stand 2 hours before 
flushing and returning to service.” 

“10.9.4 In the case of a potable-water 
storage tank where it is not possible to dis- 
infect as provided in paragraphs 10.9.2 and 
10.9.3, the entire interior of the tank shall 
be swabbed with a solution containing 200 
parts per million of available chlorine and 
the solution to stand 2 hours before flush- 
ing and returning to service.” 

“10.9.5 In the case of potable-water fil- 
ters or similar devices, the dosage shall be 
determined by the Administrative Authori- 
ty 


Survey Results 

The questionnaire consisted of six 
questions which are listed and ana- 
lyzed individually. Late returns and 
a more detailed evaluation of the sur- 
vey have altered the results 
what from the preliminary evaluated 
results sent out to all participants 
earlier. 


some- 


QUESTION NO. 1—ARE THERE ANY 
EXISTING STATE LAWS OR REGULA- 
TIONS OF ANY SORT REQUIRING WATER 
SERVICE DISINFECTION IN YOUR STATE 
(OR TERRETORY ) ? 

35 NO 3 PARTIALLY 
1 NO ANSWER 


12 YEs 


It is indeed gratifying to know that 
there exists in 11 of our States and in 
one Territory, a regulation pertaining 
to compulsory water service disinfec- 
tion. The States reporting “partially” 
have reference to specific places where 
service disinfection is required, such 
as public buildings. 

Several States submitted copies of 


their Plumbing Codes and excerpts 


of some are listed for comparison 
purposes. Selected as one of the most 
ideal of those received is that of an 
upper midwest state, which reads as 
follows: 


ARTICLE XVI 
ING 


DISINFECTION OF WATER PIP 


“Sec. 175. Any water piping system or 
any part thereof installed or repaired shall 
be disinfected in accordance with one of the 
following methods before it 


operation.” 


“1. The shall be filled with a 
solution containing 50 parts per million of 
available chlorine and allowed to stand for 
six hours before 


is placed in 


system 


flushing and returning to 
service.” 

“2. The system shall be filled with a so- 
lution containing 100 parts per million of 
available chlorine and allowed to stand for 
two hours before flushing and returning to 
service.” 


This State further that 
plumbing installations for all public 
buildings with the State 
Plumbing Code. You will note in this 
that there is no 
“interpretations” or circumvention. 
The word “shall” eliminates all doubt 
as to the meaning for which the code 
was intended. 


requires 
conform 


code chance for 


A southeastern State has an excel- 
lent Sanitary Code which differs from 
that of the State 
only in the use of the words “may” 
rather than “shall’’. 

As south Atlantic State’s Plumb- 
ing Code, which is a part of their 
State 


mentioned above 


suilding Code, is another fine 
example of regulations. Although it 
resembles that of the southeastern 
State to some extent, the wording, 
“shall require when necessary” makes 
it mandatory for the State Health 
Agency to require disinfection when 
the need arises, with no alternative. 
The following excerpt is from their 
State Plumbing Code: 
“Section 2013 

“12. DISINFECTION OF POTABLE WATER SYS- 
TEM PIPING 

“(a) The administrative authority hav 
ing jurisdiction shall require when neces 
sary that the potable water system or any 
part thereof installed or repaired be dis 
infected in accordance with one of the fol- 
lowing methods before it is placed in op- 
eration. 


A midwest State Plumbing Code 
resembles that of the south atlantic 
State mentioned in the wording but 
“may’ appears, as 
noted from the following excerpt: 


again the word 


295 


“Section 10.9 DISINFECTION OF POTABLE WA- 
TER SYSTEM PIPING” 


“10.9.1 The administrative authority 
jurisdiction may require when necessary . 


The Rules and Regulations pertain- 
ing to Public Water Supplies of a 
southern midwest State are among 
the finest received in conjunction with 
this survey. Specific mention is made 
of bacteriological examination follow- 
disinfection, which feature 1s 
unique to this Code and the Water 
Supply Regulations of a western 
State. The Rules and Regulations per- 
taining to pipe disinfection of this 
particular State are: 


ing 


“Section 10. DISTRIBUTION.” 
“e. DISINFECTION OF PIPE” 


“Before being placed in service, all new 
water distribution extensions to 
existing systems, any valved 
such extension or any replacement of the 
water distribution system shall be properly 
disinfected. Prior to disinfection, all dirt 
shall be removed by thorough flushing. All 
valves and appurtenances affected shall be 
operated while the pipe line is filled with 
the disinfecting agent. Following disinfec- 
tion, all treated water shall be thoroughly 
flushed from the pipe line and bacterio- 
logical samples shall be taken to determine 
the efficiency of the disinfection procedure. 
Before the system or line is placed in serv- 
ice, two series of samples must show that 
the water is bacteriologically safe for drink- 
ing purposes.” 


systems, 
section of 


Much thought was apparently given 
to the drafting of the above regula- 
tions. It is worthy to note that they 
recognize the value of a double check 
on bacteriological examinations. 
There is frequently too much confi- 
dence placed on a single bacteriolog- 
ical examination, especially those tak- 
en immediately after disinfection when 
the results cannot be firmly estab- 
lished. The second sample, taken at 
least 24 hours after the pipe has 
been cleared of the disinfectant and 
flushed, should give more accurate 
results. 

The Water Supply Regulations of 
the State Board of Health of the 
western State mentioned above rank 
very high among those received. Resi- 
dual chlorine contents are established 
as well as detention periods for the 
disinfectant. The following section is 
extracted from their Water Supply 
Regulations : 


“Section 3. DISINFECTION OF NEW OR ACCI- 
)ENTALLY CONTAMINATED WATER SUPPLIES 


“New water supplies and water supplies 
which may have become contaminated ac- 
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cidentally or otherwise shall be thoroughly 
disinfected with 
placed in use 
mixture 


chlorine before being 
The rate of chlorine-water 
flow shall be such proportion to 
the rate of water entering the pipe that the 
chlorine dose applied to the water enter 
ing the pipe shall be at least 50 ppm 
Treated water shall be retained in the pipe 
long enough to destroy all nonsporetorming 
bacteria. The period shall be at least 3 
hours and preferably longer, as may be di 
rected. After the chlorine-treated water has 
been retained for the required time, the 
chlorine residual at pipe extremities and at 
other representative points shall be at least 
5 ppm. If the residual is less than 5 ppm, 
the disinfection procedure shall be repeate« 
until a 5 ppm. residual is obtained, as re 
quired above. Upon completion of the dis 
infection process the water containing res! 
dual chlorine should be flushed from the 
system and water samples should be col 
lected for bacteriological examination. The 
supply should not be used until the tests 
show that the conforms to the 
bacteriological requirements of the United 
States Public Health Drinking 
Water Standards.” 


water 


Service 


This Regulation is the only re 
ceived that refers specifically to the 
United States Public Health Service 
Drinking Water Standards in re 
ference to bacteriological purity. 

Other States 
doubt have 


Territories no 
Plumbing Codes 
which may or may not be adequate 


and 


gor rd 


for their present day requirements 
There are, however, a few States and 
at least one Territory that as yet 
have not formulated any State Plumb 
ing Codes or Regulations. One State 
reported that they are currently work 
ing on a Plumbing Code which will 
soon be adopted. The legislature of 
Virginia enacted a Plumbing Code 
which became effective June 27, 1958, 
and which largely incorporated the 
National Plumbing Code. 
QUESTION NO 2—ARE THERE ANY 
MUNCIPALITIES IN 
TERRITORY ) THAT REQUIRI 
DISINFECTION BY AN 


YOUR STATE (OR 
SERVIC] 
ORDINANCE OR 


SOME OTHER REGULATION ? 


33 NO 


KNOW 


7 YES 


11 DO 


NOT 


The State Board of Health of the 
upper midwest State previously men- 
tioned reports that about 115 of their 
communities have not adopted the 
State Plumbing Code, which requires 
service disinfection, as a local ord 
nance. 
QUESTION 


NO. 3—HAS 


MOVEMENT BY 


THERE 
YOUR 


BEEN 


ANY STATE OR 


TERRITORIAL HEALTH AGENCY OR 


WATER & SEWAGE WorKS, JULY, 1959 


WATER WORKS ORGANIZATIONS 
WARD COMPULSORY SERVICE 
FECTION ? 
ll YEs 


TO- 
DISIN- 


34 NO 5 NO ANSWER 
1 UNKNOWN 


Some of the States “yes” to this 
question reported likewise to ques- 
tions No. 1 and No. 2, but among 
them we find new States listed, where 
there are no existing regulations re- 
garding service disinfection. 

The States of Pennsylvania and 
Kansas report that several of their 
municipalities have requested and 
urged water service disinfection. 
North Dakota reports that this sub- 
ject has been discussed often recently 
and believes it will eventually become 
standard practice. Service disinfection 
has also been a subject of discussion 
at the Virginia Water Works meet- 
ings. In Idaho, a newly reorganized 
Plumbing Board is in the process of 
organizing a Basic Plumbing Con- 
trol Program. This Board has the 
authority to adopt these regulations 
on a state-wide basis; the matter of 
service disinfection plans will be con- 
ducted after the basic program has 
been established. 


QUESTION NO. 4—DOES YOUR STATE 
(OR TERRITORIAL) HEALTH AGENCY 
ENCOURAGE WATER SERVICE DISINFEC- 
TION ? 

35 ves 13 No. 1 PARTIALLY 
1 NO EXISTING POLICY 


1 NO ANSWER 


This question was intended to mean 

if the State or Territorial Health 
\gency encouraged water service dis- 
infection either by an existing policy 
or other means, but not necessarily 
written into a code or regulation. 
Presumably this question has been 
misinterpreted, as it is inconceivable 
that 13 States and Territories would 
not encourage water service disinfec- 
tion in view of modern practices in the 
water works industry. 
QUESTION NO. 5—DO YOU FEEL THERE 
IS A NEED IN YOUR STATE (OR TERRI- 
rORY ) FOR COMPULSORY WATER SERV- 
ICE DISINFECTION ? 


18 No 
2 NO ANSWER 


27 YES 3 POSSIBLY 


1 NO NEED 
Several Health Agencies answering 
“no” to this question answered the 
same on nearly every question, indi- 
cating an apparent disinterest in water 
service disinfection. It may rightly be 
assumed that these States and Terri- 


tories have never experienced any 
trouble in this area of water distribu- 
tion. Oddly enough, this problem is 
less appreciated in some of the largest 
and most densely populated States, 
and most appreciated in States of 
lesser size and population, whereas 
the reverse would seem more likely. 


QUESTION NO. O—IF 
WATER SERVICE 

INAUGURATED IN 
TERRITORY ), AT 


COMPULSORY 
DISINFECTION WAS 
YOUR STATE (OR 
WHAT LEVEL WOULD 
YOU CONSIDER IT SHOULD ORIGINATE ? 
19 state 26 MUNICIPAL LEVEL 
3 JOINT 3 NO ANSWER 


There appears to have been some 
misinterpretation of this question as 
evidenced by the concern of enforce- 
ment of such a program. The mean- 
ing intended by the question was that, 
if compulsory water service disinfec- 
tion was introduced into a State or 
Territory, would it be originated at 
State level (be approved thru the 
State Legislature as a State Law or 
some such mandatory regulation), or 
should it be originated at municipal 
level, (by being incorporated into 
their plumbing code from a model 
code prepared by the State). In other 
words, should such a regulation exist 
at State or at Municipal level. 

Many interesting comments which 
are worthy of mention were received 
regarding the enforcement of a com- 
pulsory service disinfection program, 
in regard to question No. 6. 


a. “It appears to me 
this nature 
would 


that any law of 
covering the entire State 
have to be on the State level. 
However, the enforcement of such a law 
would certainly depend on the munici- 
palities and it is questionable to me 
whether satisfactory compliance could 
be expected.” 


. “In question 6 inquiry is made at what 
level a program of water service sterili- 
zation should originate. Point of origi- 
nation is immaterial but the enforcement 
of the program should be situated at 
municipal government level. Since the 
National Plumbing Code (A.S.A. A408 

-1955) now recognizes this need it 
would seem desirable to keep this in the 
local plumbing programs.” 


“It is my opinion that sterilization of 
service lines is needed, but an ordinance 
to give this legal status, and enforcement 
of it, will have to be at the municipal 
level in this State. About the most we 
can do at the State level is to prepare a 
model ordinance and recommend that 
each municipality adopt it, or one simi- 
lar to it. We have in general taken the 
position that State level responsibility 
does not extend onto the customer’s 
property, although we have a cross cor- 





rection policy which the cities adopt and 
enforce.” 


. “In our opinion, compulsory water serv 

ice disinfection is impractical, as control 
of plumbers and individual installations 
is not possible to any degree of prac- 
ticability.” 
“We do not have any control of plumb- 
ers, and licensing of plumbers would be 
necessary if item * (State level) was to 
be enforced.” 


‘The State would not have personnel to 
follow up.” 


“Sterilization might be required in larg- 
er services but I do not feel that it is 
practical in 34” or 1” services. It would 
be almost impossible to enforce.” 

. “The water pipes 
when installed or repaired is an import- 
ant precaution. It would, however, be 
difficult to enforce a compulsory regu- 


sterilization of all 


lation. The cost of inspecting every wa- 
ter pipe plumbing job between the street 
main and faucets within the 
would be very great.” 


building 


“Any reasonable effort to maintain con 
tamination free water at all premises is 
desirable but in the absence of a State 
Plumbing Code service. sterilization 
would have to be handled at the 
level.” 


local 
“Regulations requiring water service 
sterilization might be difficult to enforce 
at Territorial and municipal levels with 
existing staffs. Since many States have 
adopted uniform plumbing codes, Na- 
tional and Sectional, we wonder if pro- 
cedures for service sterilization for new 
service piping as well as repairs could 
not be worked into codes for the use and 
guidance of plumbers as standard prac- 
tice 

The matter of enforcement of a 
compulsory program of service disin- 
fection is favored at municipal level 
but there exists strong doubt among 
a number of State and Territorial 
Health Agencies, as noted in the fore- 
going quotations, as to the degree of 
enforcement that could be exercised. 
It is granted that enforcement of such 
a program would present problems, 
and any “overnight” change followed 
by rigid enforcement is never desira- 
ble, for the cooperation of all con- 
cerned must be sought and procured 
before the law or regulation becomes 
acceptable and succesful. The first 
obstacle in the enforcement of com- 
pulsory service disinfection is the 
educating to the need of such a pro- 
gram and the proper methods of dis- 
infection procedure. Much work along 
these lines can be accomplished in the 
State Water Works and plumbers or- 
ganizations as well as in the short 
courses sponsored by Health Agencies 
throughout the United States 
Territories. 


and 


Summary 


Closely related to the problem of 
water service disinfection is the prac- 
tice of chlorination in public water 
supplies. Everyone would probably 
agree that the problem of service dis 
infection would be considerably mini- 
mized if the water traveling through 
the transmission lines carried a free 
residual 
possible 


chlorine content, for 


disinfection 


quite 
could be ac- 
complished to some degree by merely 
flushing the service with water from 
the mains. many 
public water supplies that do not prac- 
tice chlorination, the problem of serv- 
ice disinfection, 


Since there are 


then, is even more 
important in this type of water works. 

Although some States do not re- 
quire the disinfection of water mains, 
the majority of States and Territortes 
have established this as a requirement 
in the installation of main extensions 
The State of Nebraska will not ap- 
prove plans and specifications of any 
water unless disin- 
fection is described and included. The 
State of Washington also requires dis 


main extensions 


infection of water mains. Wyoming 
regulations require disinfection of new 
and replacement water mains. In the 
State of Wisconsin, the State Board 
of Health requires that all new water 
mains be disinfected and a safe analy- 
sis obtained before they are placed 
in service. The State of Montana re- 
ports that come consideration is being 
given to the requirement of an ade- 
quate plumbing code before approv- 
ing a municipal water system. The 
municipal plumbing code would pre 
sumably y the State 
Health This idea is both 
unique and purposeful, and it will, if 
used, bring about a municipal plumb- 


be approv ed by 


\get cy 


ing code in all major cities in the 
State, and municipalities of lesser size 
where a water works exists. It is al- 
the interest of 
public health, not only to have and 
enforce a plumbing code, but to in 
sure the public through wise and 
thorough regulations that their wel- 
fare is carefully protected, especially 
in the operation, maintenance, and all 
functions related to public water sys- 


wavs desirable, in 


tems. 

In the State of Massachusetts, only 
the water utility can perform work on 
the 


main 


water service line between the 


and the 


wall. 
Louisiana reports that they follow the 


meter or cellar 


practice of bleeding disinfecting water 


through the resident services where 


new mains are being installed. They 
further state that most of the service 
lines show freedom from contamina- 
tion after a short period of use, since 
their water supplies normally carry 
a residual chlorine. A similar policy 
is in effect in the State of Virginia. In 
the Territory of Hawaii, it is standard 
operating procedure for the Board of 
Water Supply, City & County of 
Honolulu, to chlorinate new service 
systems for hotels, apart- 
ments and public office buildings. 
The State of Michigan indicated on 
their questionnaire that some tests 
run by one of the municipalities indi- 


sche Tf Is, 


cated that proper flushing of services 
was adequate if proper workmanship 
was used during construction. They 
also feel that the use of a smooth pipe, 
such as copper, minimizes the prob- 
lem of service contamination. There 
is no doubt that the practice of flush- 
ing services is excellent, as the opera- 
tion may remove any “food” material 
that may sustain bacteria growth, 
thereby ridding the system of the bac- 
teria itself. The use of a smooth pipe, 
as mentioned by the State of Michi- 
gan, has indeed a great deal of merit 
as it prevents the accumulation of any 
solid matter which could provide a 
“home’’, so to speak, for bacteria. 
The need for a disinfectant of some 
sort in any public water supply can 
not be over-emphasized. It possibly 
may be years State and 
Territories treat seriously the subject 
of service 


before all 


disinfection, 
probably be much 


and it will 
before all 
States and Territories require this 


later 


practice by compulsion. Mr. Robert 
P. Lowe, Assistant Director of En- 
vironmental Sanitation Service, New 
Mexico Department of Public Health, 
sums the situation very well by his 
remark, “The problem of disinfection 
of water service piping brings out the 
very definite need for maintenance of 
an adequate chlorine residual in the 
water distribution system at all times. 
This is one of the major purposes for 
carrying a chlorine residual in the dis- 
tribution system in order to confine 
and eventually eliminate contamina- 
tion in water service piping”. 


Much credit should be given, par- 
ticularly to the States of Arkansas, 
Minnesota, and Nevada for their pro- 


gressive action, which may well serve 


as an example for other States and 
Territories to follow in bacteria con- 


trol of their public water supplies. 
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Cost reduction makes important to every plant superintendant a knowledge of . . . 


The Use of Capacitors 


in Water and Sewage Plants 


Part I 


RESUME: Most water and sewage plants and pumping stations 
have an appreciable number of a-c motors and transformers in- 
stalled. The ratings of these units are generally larger in water 
stations than in sewage stations because of the inherent difference 
in heads encountered in the two types of systems. However, each 
has at least some electric machinery which causes the electric cur- 
rent drawn to lag behind the voltage causing the flow of that cur- 
rent. This lagging current incurs generally higher electric power 
costs and causes certain operating difficulties. 

Generally speaking, the ill effects of this electrical phenomenon 
are undesirable and need not be tolerated. Part I describes the 
cause of this affect, the penalties involved, the method used to elim- 
inate or alleviate this condition. Part II will discuss in detail the 


application of capacitors and the economics of their installation. 


® BotH TRANSFORMERS and a-c mo but the power transmitted remains 


tors belong to a common family which 
converts energy from one system to 
another. In the case of the transform 
er, the equipment converts the volt 
age level from one value to another, 


IN- PHASE CURRENT 


substantially unchanged. In the case 
of the motor, electrical power input 
is converted into mechanical power 
output. This conversion in each case 
is accomplished through the use of 


. VOLTAGE -E 





RESULTANT 
CURRENT 


REACTIVE 
OR 
OUT-OF - 
PHASE 
CURRENT 





SIMPLE VECTOR RELATIONSHIPS OF IN- PHASE CURRENT, 
REACTIVE CURRENT AND RESULTANT CURRENT 


FIG. | 
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magnetic fluxes set up within the 





steel cores located within the machine. 
The fluxes in turn are produced by 
currents (or current components ) 
that flow in the machine windings 
regardless of the load output of the 
machine. 

These flux producing currents are 
called magnetizing currents. The 
significant thing about them is that 
they lag behind the voltage produc- 
ing them by an angle of 90 electrical 
degrees. They are joined in this char- 
acteristic by a component of the main 
motor or transformer current called 
machine leakage reactance current. 
Imperfect flux linkages between vari- 
ous electromagnetic coils in the ma- 
chine allow the leakage reactance cur- 
rents to flow. 

Both transformers and a-c motors 
have two general current components, 
one in phase with the voltage produc- 
ing the current and the other 90 elec- 
trical degrees out of phase with the 
voltage producing it. These compo- 
nents are shown in Fig. 1. The in- 
phase current component is shown in 
phase with, or coinciding with, the 
applied voltage, E. This current com- 
ponent increases or decreases simul- 
taneously with the voltage causing it. 





This component is the only current 
capable of producing work. The re- 
active current is out of phase with 
the in-phase current by a difference 
of 90 degrees electrical. It lags the 
voltage producing it by this angle ; in 
other words, its value is zero when 
the voltage producing it is maximum 
and vice versa. It cannot produce any 
work as it is not working usefully it 
conjunction with the voltage produc- 
ing it. 

The resultant of these components 
is obtained by adding the components 
vectorially (with sense of magnitude 
and direction). Simple trigonometric 
means are useful for this purpose. The 
resultant current is the current read 
by an ammeter connected in the ma- 
chine supply leads. 

Several points must be made about 
these reactive currents so that an in- 
telligent appraisal can be made in the 
plant. 

1. As pointed out previously, they 
are out of phase with the use- 
ful power carried by the motor 
or transformer by a factor of 

90°. Therefore, their magni- 
tudes added to the 
useful power components arith- 
added 


vectorially (with sense of mag- 


cannot be 
metically, but must be 


nitude and direction). 

They may be significantly large, 
ranging anywhere from 40 to 
full-load 
current or may be approximate- 


70 percent of motor 
ly 6 percent for a transformer 
alone. 


Magnetizing currents are drawn 
continuously while the machine 
is energized from the line. On 
the other hand, the reactive 
component due to leakage re- 
actance 
the load. 


varies somewhat with 


Ill Effects of Out-of-Phase 
Current Components 


incur 
several potential penalties that are 


The out-of-phase currents 


related. These tend to move in the 
same direction so that by overcom- 
ing one penalty, one tends to over- 
come all penalties. These potential 
penalties include the following: 


1. An 


power costs. 


increase in station electric 


IN- PHASE CURRENT 


LEADING 
REACTIVE 
CURRENT 


vo LTAGE 





SAME VECTOR RELATIONS AS FIG. | 


LAGGING 
REACTIVE 
CURRENT 





EXCEPT 


THE ADDITION OF LEADING REACTIVE 
CURRENT TO CANCEL OUT LAGGING 
REACTIVE CURRENT. 


FIG. 3 


A reduction in capacity of the 


electric power system. 


\ reduction in voltage level to 


loads, such as motors, lights, 


etc. 

An increase in electrical losses 
of electrical apparatus, thereby 
increasing the operating tem- 
perature of the distribution ap- 
paratus and increasing the elec- 
trical power costs. 

As these penalties become very 
serious in some installations, careful 
scrutiny must be given each one to 
explore the problem involved. 

The problem of lower power factor 
effecting power billing adversely is 
usually the most and the 
problem most often encountered. 


serious 


There is a good reason for power 
utilities writing in some form of pen- 
alty for customers who have electrical 
loads of low power factor. In order 


to show the reason for this, reference 
must be made to Fig. 2. In this fig- 
ure, the electrical load in kilowatts 
as well as voltage are considered as 
held constant and the power factor 
varied. The power factor is defined 
as the load in-phase current divided 
by the resultant current. Another way 
of expressing this is to divide the load 
kilowatts by the total kilo-volt-am- 
peres drawn by the load. At 100 per- 
cent 


factor, current is 


sidered as 100 percent. As the power 


power con- 
factor begins to lag, load current in- 
creases until at 50 percent power fac- 
tor, load current is double the value 
it would have if 100 percent power 


factor were maintained. Further, if 


the power factor becomes leading 
(the current is ahead of the voltage 
causing its flow); current increases 
and simply causes a mirror trace 
around the 100 percent power factor 


axis. 
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FIG. 2 


Power companies must provide 
adequate electric components in their 
to handle all load currents 
Variation in power factor affects the 


system 


ratings of generators, transformers, 
switchgear, cables, and all small 
auxiliaries required in the modern 
utility distribution system. It must 
be plain that as load power factors 
deviate from 100 percent, more cut 
rent must be handled and all of the 
electrical components must be made 
adequate for this increase in current 
This naturally increases the cost of 
components and increases the cost of 
the utility system. It seems only 
natural that the customer causing the 
poor power factor and increasing the 
current the 


should pay for the increased cost of 


demands on system, 
the distribution system. 

The penalty for operating a load 
at a poor power factor may be ex 
pressed in many ways. However, re 
gardless of the variation in expres 


sion, there is some form of power 
factor penalty in most electrical utili 
ty billing schedules. 

The penalty on component rating 
due to poor power factor does not 
end at the limits of the electric utility 


system, but extends into the water 
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and sewage plant. Larger ratings of 
transformer, switchgear and cables 
may be required if the plant power 
factor is allowed to deviate from 100 
percent. Or, putting it another way, 
in a given electric system in a plant, 
less useful power can be taken from 
the system as the power factor devi 
ates from 100 percent. 

\s the 


due to a lagging power factor, voltage 


system current increases 


levels at loads are reduced. Both in- 
phase or working current and lag- 
ging or magnetizing current, contri- 
bute to the voltage drop in an elec 
trical The introduction of 


capacitors, with their ability to cancel 


system. 


all or part of the magnetizing cur 
rent, serves to reduce this voltage 
drop. One seldom encountered excep- 
tion is found when power factors be 
come leading in which case_ voltages 
tend to improve as the power factor 
deviates from 100 percent. 

The last effect of poor power fac 


tor deals with the increased losses of 


the electrical components in the sys- 


tem as currents increase due to poor 
power factors. This is closely related 
with some of the other points already 
covered. As currents through trans- 


formers and to a lesser extent, cable 


and switchgear increase, copper heat 
losses increase. This tends to increase 


power costs to a minor degree. 


One Solution to Problem 

After inspecting Fig. 1, one may 
be struck by the thought that it may 
be possible to introduce another re- 
active the system 
which may be equal to an existent re- 


component into 
active component, but 180 degrees out 
of phase. One would cancel the other 
and thereby leave only the in-phase 
current. This technique can be used 
to obtain the desired result. 
Capacitors exhibit characteristics 
which make them ideal in most situa- 
tions to cancel out the lagging reac- 
tive 


currents For in- 


stance, it is possible to connect ca- 


in a system. 


pacitors into the system whose cur- 
rent vectors are shown in Fig. 1. By 
selecting the proper number of ca- 
pacitors, a leading component of cur- 
rent could be caused to flow to com- 
pletely nullify the lagging component, 
leaving only the in-phase component 
of current. This effect is shown in 
Fig. 3. 

Capacitors are simple, static de- 
vices relatively low in initial cost, 
requiring little maintenance. For 
these reasons, they are used exten- 
sively in the modern electric power 


system. 


What Are Capacitors? 

Industrial capacitors usually con- 
sist of many cells, each cell consist- 
ing of a pair of metallic plates sepa- 
rated by a dielectric (a type of in- 
sulation). They possess a large 
amount of the electric phenomenon 
capacitance, hence the origin of the 
name. In cellular arrangement, they 
resemble the electric storage battery 
to a degree, but differ in types of ma- 
terials and function. Fig. 4 shows a 
partial view of an industrial capaci- 
tor and a view of construction details 
of one cell of this capacitor. The cell 
shown in the foreground, consists of 
two aluminum sheets (one is visible 
as the white sheet), separated by pa- 
per, which when impregnated with 
askarel forms the dielectric between 
plates and serves as an insulator. Ad- 
ditional paper is placed on the top 
and bottom of the aluminum sheet to 






































VIEW of internal construction of capacitor in background. Construction of 
individual cell shown in foreground. 


form a sandwich. A pair of metallic 


straps are laid on the aluminum 
sheets, one strap making contact with 


The 
form 


one aluminum sheet sandwich 


is then rolled in the shown, 
flattened and a group of cells tied in 


The 


around its exterior and the cell straps 


a bund: bundle is insulated 


connected to main leads which in turn 
are connected to terminals or bush- 
ings. The entire assembly is mounted 
in a casing of steel, treated to remove 
and the 


moisture. evacuated of ait 


filled with askarel 


casing 


Ratings and Enclosures Available 


Individual capacitors are available 
in a variety of voltages, kva ratings 
and number of phases. Normal ca- 
pacitor voltages include 230, 460, 575, 


2400 and 4160 volts. Single capaci- 


tor units are offered in incremental 


ratings up to approximately 20 kva 
at low voltage and approximately 50 
kva at medium voltage. Medium volt- 
age capacitors are normally provided 
with two bushings for connection as 
single-phase units and low voltage 
capacitors are supplied with either 
three or two bushings for connection 
as three- or single-phase units 

A typical medium voltage (2400 
volts through 15 kv) capacitor unit 
is shown in Fig. 5. It is a self-con- 


> 


tained, single-phase unit equipped 


with two cover bushings. This is a 
standard unit used to satisfy require 
small kva 


ments for requirements. 


lor larger ratings, a sufficient num 
ber of units of this rating is used with 
the units connected in parallel to pro 
vide the necessarv amount of kva re- 


quired. The units are racked in eithe: 
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outdoor or indoor metal enclosures 
for use in either environment. Gen- 
erally individual fuses, one per ca- 
pacitor unit are provided in the en- 
closure to serve as protection. 
Contractors sometimes fabricate 
steel enclosures for small ratings par- 
ticularly. These housing enclose a 
number of standard units already dis- 
cussed. These may be mounted in a 
variety of locations such as at the 
motor site or on top of control or 
switchgear. Care must be exercised 
to provide adequate ventilation for 
the capacitors. Capacitor manufac- 
turers normally provide the service 
of reviewing plans for these enclo- 
sures to insure that adequate ventila- 
tion is provided. Often, capacitors are 
mounted in control or switchgear and 
connected to the bus through a fused 
switch. The manufacturer of the con- 
trol or switchgear will provide for 
the capacitor and the mounting of it 
Part II of this paper will be pub 
lished later and will outline a repre 
sentative capacitors program and al- 
ternate methods for correcting power 


factor. 


TYPICAL MEDIUM voltage capacitor 
equipped with two bushings for con- 
nection across single phase source. 


WATER & SEWAGE WorRKS, JULY, 1959 





302 


Part Twelve of this series on centrifugal pump design, construction and maintenance continues 


Antifriction Bearings - Part Il 


by IGOR J. KARASSIK, Consulting Eng. and Manager of 


Planning Harrison Div., Worthington Corp., Harrison, N. J. 


EDITOR’S NOTE: The proper lubricant and method of applica- 


tion is important to the life and operating efficiency of pumps. The 


condition under which oil or grease is most applicable, types of 


greases, their areas of application and relubrication methods are 


discussed by the author. An outline of methods for mounting and 


dismounting bearing is also included. 


Lubricants used for 
Anti-friction Bearings 
® FOR 
both grease 
On_ horizontal 


ball 


can be 


o 
s 


LUBRICATING bearin 


and oil used. 
shaft 
satisfactory except for pumps having 


units either is 
unusually high rotative speeds where 
oil would be preferred. With grease 
lubrication care must be exercised not 
to fill the void spaces of the bearing 
and housing too full as otherwise 
heating occurs. lubrication, 
the design of housing must provide 
for circulation of the oil. 


For oil 


In some de- 
signs, a constant oil level partly cov- 
ering the ball is maintained resulting 
in each ball dipping into the oil during 
a rotation and oil being carried or 
thrown to all surfaces of the bearin 
In other designs oil rings or slingers 


oO 


are used to cause a circulation of oil 
In vertical shaft applications there is 
the problem of sealing against the loss 
of lubricant. As it is easier to seal 
against the loss of grease than against 
the loss of oil, grease is the preferred 
lubricant on 
tions. 


vertical shaft applica 


Maintenance of Anti-friction 
Bearings 

Assuming proper application and 
proper lubrication, anti-friction bear- 
ings applied on centrifugal pumps 
have a long life and are as trouble 
free as any bearing can be. Use of 
the wrong type or size by the designer 
for the particular application, faulty 
mounting 


from improper 
workmanship in manufacture of the 


resulting 
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pump, or during maintenance, im- 
proper design of the mounting, 
proper lubricant or lubricating prac- 
tices, the entrance of water, dirt or 
grit into the bearing and mechanical 
damage to the bearing balls, rollers, 
or races can all cause failure. 


im- 


Pump designers base their selec- 
tions of bearing types, size and meth- 
od of lubrication to suit the field or 
fields of services for which the lines 
of pumps will be used. Occasionally 
thru a misunderstanding a pump will 
be used for conditions or in surround- 
ings not suitable for the pump bear- 
ing design with resulting short life. 

The inner race of anti-friction bear- 
ings must not turn on the shaft, the 


outer race must not turn in its hous- 
ing and the bearing must be in cor- 
rect alignment. Anti-friction bearings 
are usually pressed or shrunk on their 
shafts and when thrust loads are in- 
volved they are further held in axial 
position and their shafts by shoulders 
and shaft nuts. If the shaft is under- 
size, the fit will be too loose. This 
will allow rotation of the inner race 
on the shaft with resulting damage to 
the bearing, the shaft, or both. On 
the other hand, too large a shaft di- 
ameter can result in expansion of the 
inner race causing too small clear- 
ances between the balls or rollers and 
their inner and outer races. Like- 
wise the mounting must provide suf- 
ficient holding force thru proper 
gripping of the outer race in the 
housing, so that the outer race will 
not turn in the housing; however a 
This is 
generally more of a problem with 


slow creep is satisfactory. 


radial bearings than with combined 
radial and thrust bearings or straight 
thrust bearings because, if thrust is 
involved the outer race is clamped 














FIG. |. TYPICAL mounting of ball bearings of a double-suction pump 


using grease lubrication. 








SK-16t977 


FIG. 2. WITH CORRECT design housings, oil can be used for lubrication 
by adding a constant level oiler and vent cap. 


between two shoulders in the housing 
In radial bearings, how- 
ever, provision has to be made so 
that the can be 
axially in its housing if temperature 
changes result in unequal expansion 
of the shaft and casing. The fit of 
the outer race in its housing is there- 
fore in the nature of a push fit. 

It is also very important that anti- 
friction bearings be squarely mounted 
on their shafts and in their housings, 
and not be cocked. A pump designer 
has to watch that the casing design 
does not distort unduly when pressure 
is applied as this would cause the 
bearings to be out of line, Anti-fric- 
tion bearings have close tolerances 
and the pump design and workman- 
ship must suit this requirement. 

Many bearing failures of anti-fric- 
tion bearings as well as of other types 
can be traced to the use of improper 
lubricants. The following extracts 
from SKF Catalog No. 350 outline 
the basic requirements for suitable 
grease and oils that should be used 
with anti-friction bearings. 

“Only good quality neutral mineral 
greases and mineral oils should be 
used. Generally speaking, lubricants 
of animal or vegetable oils should not 
be used because of the damage of de- 
terioration or the forming of acid. 

“Greases satisfactory for anti-fric- 
tion bearings are, broadly speaking, 
divided into two classes : those having 
a lime soap base and those with a 
soda soap base. At temperatures be- 
tween 32°F and 115°F, a properly 
made lime soap grease is usually satis- 
factory. Above a _ temperature of 
115°F, the lime soap grease, when 
operating for any length of time, is 
unsuitable since the oil will separate 


assembly. 


outer race moved 


from the base and the residue is 
detrimental to the bearing 

“For higher temperatures, a soda 
base is suitable 
grease of this 
temperatures from minus 5°F to plus 
160°F and, for short periods, up to 
210°F. 
not separate but will return to its 
original state when the temperature 1s 


Under ordinary tempera- 


soap necessary. A 


type can be used at 


If this grease melts, it will 


lowered. 
tures, this grease is, In 
therefore 


Cases, 


it fa- 


most 
comparatively stiff | 
cilitates sealing the housing, particu 
larly when the labyrinth form of de- 
sign is used. It also has emulsifying 


pre yperties so that a certain amount ot 


water can be absorbed, thus forming 
an excellent protection for the bear- 
ing against rust. 

“The many greases available on the 
market are of different qualities and 
compositions. It is therefore, neces 
sarv to select the kind of grease care 
fully in order not to jeopardize de- 
pendable bearing service. 

“A good bearing grease must have 
the following properties : 

1. Freedom from chemically or me- 
chanically active ingredients such as 
and similar 


iron oxide, 


solid 


free lime, 
mineral or 
character. 

2. The slightest possible tendency 


substances of an) 


of change in consistency, such as 
thickening, separation of oil, acid 
formation or hardening. 

3. A melting point 
higher than the operating tempera- 
ture. 

“The choice of lubricating oils is 
uniform in 


considerably 


easier. They are more 
their character and, if resistant to 
oxidation, gumming and evaporation 


can be selected primarily with re- 


303 


Usual- 
ly it is desired “to maintain lubrica- 


gards to a suitable viscosity.” 
tion safely—using larger quantities of 
oil, usually of somewhat higher vis- 
cosity, in order to reduce losses from 
evaporation or leakage.” “‘—it is a 
good rule to select an oil which will 
have a satisfactory viscosity at the 
operating temperature keeping in 
mind that the temperature of the oil 
to 10° higher than that 
of the bearing housing. Where possi 


is usually 5 


ble, this viscosity at operating tem- 
perature should be at least 70 Seconds 
Saybolt for ball bearings, 100 Second 
Saybolt for radial roller bearings, and 
150 Saybolt for 
roller thrust bearings.”’ 


Second spherical 

Care should be exercised to prevent 
entrance of water into the bearing. 
If water is allowed to get into the 
bearing housing (except for small 
amounts with soda soap base grease 
lubricant), the bearing parts are sure 
rusted, fail. 
Cases are on record where too much 


to become and hence 


cooling of the housing has caused 
condensation of atmospheric moisture 
inside the housing. With liquid jack- 
eted bearings, the flow of cooling 
liquid should be regulated so that the 
bearing is reasonably warm and the 
supply cut off when the pump is idle. 

If dirt or grit is allowed to get into 
the bearing, damage will naturally re- 
sult. 
against dust and dirt, grease lubrica- 


\s grease makes a good seal 


tion is generally preferred if the pump 
is to be installed in a dusty location 
Mechanical damage to the balls, 
rollers or races results in an early 
bearing failure. For that reason prop- 


FIG. 4. A MOUNTING of a ball bear- 
ing for a pump using an oil slinger to 
circulate the oil. 
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er mounting and dismounting pro- 
cedures that 
such damage does not occur for that 


should be followed so 


reason. 


Relubrication Periods 

It is not advisable to apply any 
fixed time period for the addition or 
renewal of the lubricant for an anti- 
friction bearing but to follow instead 
the specified period set by the ma- 
chine manufacturer. With grease lub- 
rication the time interval may be de- 
termined by the combination of bear- 
ing size and rotative speed. A large 
grease lubricated bearing operating at 
high speed might require renewal of 
grease every two months or less if op- 
erated continuously, a more normal 
combination, every 4 to 6 months, 
while a small bearing at low rotative 
speed or one having little service 
might only need relubrication once 
every year or two, merely to offset 
possible deterioration of the grease 
itself. Oil lubricated bearings are gen 
erally supplied with oil gages and 
proper oil level should be maintained 
if there is a loss of oil for any reason 
Yearly replacement of oil might be 
considered normal. 


Procedure when re-lubricating 


When relubricating grease lubri 
cated bearings having housings with 
drain plugs, the usual practice is to 
remove the drain plug and force 
grease thru the bearing until new 
grease starts to come thru the drain 
The then 
be allowed to twenty 


machine should 
run at least 
minutes before replacing the drain 


opening. 


plug to allow the excess lubricant in 
the housing to escape. 

With oil lubricated bearings, re 
lubrication is usually merely a cas¢ 
of draining the old oil and adding the 
proper amount of fresh oil. 


Mounting and Dismounting 
Anti-friction Bearings 

\s the fit between the outer race 
of anti-friction bearing and its hous 
ing is in the classification of a push 
fit, the mounting or dismounting of a 
bearing in its housing offers little 
problem. Some housing designs make 
it impossible, particularly when dis 
mantling, to apply the force necessary 
to pull the bearing out of its housing 
except by applying a force thru the 
balls or rollers. 


heavy force is necessary to dismount 


If for any reason 
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FIG. 3. SOME BALL-BEARING pumps use oil lubrication with oil rings 


to provide circulation of the oil. 


a bearing and must be applied thru 
the balls due to the machine design, 
there will be a change of damage to 
the bearing. 

In mounting a bearing on its shaft 
the equivalent of a press fit is de- 
sired. Actually the bearing may be 
pressed on the shaft or shrunk on. 
In case it is pressed on the shaft, the 
use of an arbor press is desirable. The 
force should be applied to the inner 
race thru a tubular sleeve or pipe, a 
ring, or small blocks of equal thick- 
ness. In case an arbor press is not 
available, it is possible to drive a bear- 
ing onto a shaft by hammering alter- 
nately on a tubular sleeve held against 
Care must be taken 
to see that the bearing is not cocked 


the inner race 


BEARING 


RING ON INNER 
RACE ONLY 























FIG. 5. TWO METHODS of mounting a ball bearing on a shaft. 


and feeler gages should be used to 
make sure it is pressed firmly against 
the shaft In removing a 
bearing from a shaft, it is generally 
not feasible to heat it and it must be 
forced off. The technique followed 
will depend upon the design and 
equipment available but in general in- 
volves the use of a split washer to 


shoulder. 


bear against the inner race or a shaft 
sleeve against which the bearing had 
Force is applied thru 
the split washer to the inner race by 


heen pressed. 


an arbor press or a form of wheel 
puller, forcing it off the shaft. With 
proper tools the mounting or dis- 
mantling of anti-friction bearings is 
proper tools 


usually results in damaged bearings. 


no problem. Lack of 
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Water Resource Protection is supported by a number of developments in . . . 


Water Pollution Control 


by PAUL D. HANEY. Black and 
Veatch, Consulting Engrs.. Kansas 
City, Mo. 


EDITOR’S NOTE: Water availability and use is intimately asso- 


ciated with water pollution control. Although this nation’s water 


resource is in a perpetual state of recirculation, this hydrological 


cvcle is not stable and the water used from a local source today 


may not be replaced for many years. 


Unless this nation practices conservation and the protection of 


the fixed resource available, the demands of the population, in- 


dustry, agricultural and recreation will strain the already burden- 


some problem of supplying the present 300 bil. gal. per day con- 


sumption. If the water-pollution control problems resulting from 


this usage could be eliminated, then not only the present water 


supply demand might be met but also sufficient gain would be 


realized toward meeting the bigger demand which the future prom- 


ises. 


This paper was presented at the 1958 Public Works Congress, 


American Public Works Assoc., Kansas City, Mo. and published 


here with permission. 


@ THE PRACTICAL SIGNIFICANCE of 
the eternal cycle of water is that 
through it our water resources are 
continuously replenished and made 
available for the daily needs of man. 
These needs are now measured in 
billions of gallons of water daily. 

For a given locality, in some years 
the hydrologic cycle may provide a 
damaging surplus of water; equally 
damaging, but less spectacular, are 
the results of a year, or series of years, 
when the cycle provides substantially 
less than average rainfall. Floods and 
droughts are well remembered but we 
are less cognizant of the fact that on a 
long-term basis, average rainfall, and 
hence the average-annual supply 
of water, is practically constant. For 
the United States the average-annual 
rainfall is approximately 30 inches?. 
Of this about 21.5 inches or 72 per- 
cent is consumed by evaporation from 
water, land and plant surfaces. The 


comparatively small residual (less 


than 30 percent of the annual rain- 
fall) is available for ground-water re- 
charge, stream flow and use by cities, 
industries, farmers and for recreation- 
al purposes. 

Wet years and dry years are ex- 
perienced; but taking the long view, 
average-annual water supply is prac- 
tically constant. This point is an im- 
portant aspect of the water-pollution 
problem. 


Perspective of History 
To trace briefly the development 
of this problem let’s begin in 1799. 
Noah Webster is praising the Phila- 
delphia water works: 


If pleasure may be considered sep- 
arately from usefulness, no s*heme can 
be more fertile of pleasure than this. A 
trivial expense will supply every 
chamber with a bath; personal impurities 
of every kind may be hourly washed 
away. All that is troublesome and nox- 
ious, all that is hostile to delicacy, decor- 
um, and health, may be instantly swept 
from sight. 








\Webster’s pleasures of the bath were 
not without their price. Generous 
supplies of running water, ingenious 
plumbing devices, and efficient drain- 
age systems plus their enthusiastic use 
by the populace, imposed a waste load 
on the that 
y year. Inevitably increasing 
population and higher living standards 
led to obnoxious and dangerous con- 


rivers became heavier 


vear by 


rivers. It was not 
until the late-nineteenth and early- 
twentieth century that water purifi- 


ditions in many 


cation gained the upper hand and the 
incidence of water-borne disease be- 
gan to move towards its present low 
level. 

\bout a century the total 
population of the United States was 
31 million. (The 1860 population of 
Kansas City, Mo. was 4, 418; Cincin- 
nati had a population of 161,000; New 
York, 814,000.) Ten cities had sewer 
systems serving a total population of 


ago 


about one million*. Today our popula- 
tion 170 million and 
than 10,000 cities have sewer systems 


exceeds more 
that serve nearly 100 million persons‘. 

Population trends and the increase 
in sewered communities are illustrated 
on Figure 1 and summarized in Table 
1. It should now be recalled that dur- 
ing this 100-vear period of phenome- 
nal growth, the average water supply 
available for dilution of municipal 
sewage remained approximately con- 
stant. Fortunately. during this same 


period, the art of sewage treatment 


had its humble, empirical beginnings 


and slowly matured to its present 


high state of technical deve! 


pment. 
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POPULATION IN MILLIONS 





U. S. CENSUS 


FUTURE / 


/ 
/ 
/ 
/ 


PROJECTION of 
/ 


PRESENT: 


TOTAL U. S—-_ 


SERVED BY 
SEWERS 


iL i i. 1 


/ 


YEAR NUMBER OF COMMUNITIES 


SERVED BY SEW 
1860 10 


1900 950 
1940 8516 
1957 163i 





DATA FROM U.S. PUBLIC HEALTH SERVICE, 
PUBLICATION 609, AND U.S CENSUS 


i 





fe) 
1860 ‘70 ‘80 ‘90 


1900 


‘10 ‘20 30 ‘40 ‘50 


‘60 ‘70 ‘80 


FIG. I—POPULATION trends and the increase in sewered population shown graphically. See Table | for summary. 


The subject of municipal sewage 
is only a part of the picture. The curve 
of population growth has been more 
than matched by industrial and de 
velopment and wastes from industries 
have posed some most difficult prob 
lems in the water pollution field 
Statistical data on industrial wastes 
are difficult to obtain and if the full 
story were available, it would proba- 
bly fill many volumes because of the 
diverse nature of the wastes. Genet 
alization regarding industrial wastes 
are at best difficult and may be mis 
leading. It it were possible to visualize 
the industrial might of the United 
States in all its variety, then some 
idea of the waste problem might be 
obtained. Wastes from industry are 
as varied as the industries themselves 
Some idea of industrial growth can be 
obtained from the 
Board’s index of 
tion. The 1900 index was well below 
50; the current one probably exceeds 


Federal Reserve 


industrial produc- 
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250. (1935-39 average index was 
100). Industrial production has more 


than doubled in recent years’. 


Doctrine of Reasonable Use 


Certainly the pollution problem has 
grown tremendously. It is here now ; 
and while a lot of catching up has 
been done, the problem probably will 
be around for quite awhile. Its magni- 
tude or importance can not be under- 
estimated. It is very necessary that 
we utilize our water resources, par- 
ticularly the streams, as means for the 
disposal of water-borne wastes. Argu- 
ments against such use are not per- 
suasive ; the alternatives are most un- 
attractive. There is no other really 
effective method of disposing of 
water-carried municipal and industrial 
Only limited amounts of 
liquid waste can be evaporated or 


wastes. 


absorbed into the ground ; and certain- 


ly, we cannot load these wastes into 
an American “sputnik” and shoot 


‘ 


them into outer space—at least not 
yet. The important principles here 
are: first, the use of streams for waste 
disposal is perfectly natural, necessary 
and legitimate ; second, this use must 
be in such a manner that the receiv- 
ing stream is not destroyed as a 
stream or unreasonably degraded. 
These principles are not mutually in- 
consistent when the factor of waste 
treatment enters the water-use equa- 
tion. 

It is difficult to estimate, in quanti- 
tative terms, the impact on our rivers 
of the millions of gallons of untreated 
waste that have been poured into 
them. Certainly the problem has been 
much worse in some instances than in 
others for the volume of water pro- 
vided by the hydrologic cycle is by 
no means evenly distributed through- 
out the Nation. Some cities and in- 
dustries are more fortunate than 
others in that they are located on 


large streams. From a waste disposal 








Table | 
Then and Now 





1860 


Increase 





standpoint stream-flow can make the 
difference between disaster and rela- 
tively minor effects. A large stream 
can receive much’ more sewage with- 
out serious after effects than a small 
one. It has long been recognized that 
each stream has a certain inherent 
capacity to assimilate wastes®. This is 
often termed “‘self-purification” ca- 
pacity. It been said, and the 
underlying principle is sound, that 


has 


waste treatment always consists of a 
combination of artificial treatment 
and utilization of resources of natural 
purification, and that economy in 
waste disposal requires that maximum 
emphasis be placed on the latter’. 
What we term water pollution occurs 
when the natural assimilative ca- 
pacity of a stream is overtaxed and as 
a consequence its water quality is un- 
reasonably impaired. When stream 
quality is damaged, the stream may be 
unfit for re-use. Pollution control is 
often the key to the re-use of water. 
This is a significant point for daily 
fresh-water demands are now ap- 
proaching the 300-billion-gallon 
mark’. 


The Last Ten Years 
Legislative 
Sir William Blackstone is credited 
with a statement to the effect that the 
law, like the River Thames, is always 
there; but its component parts are 


ever changing *. This is certainly true 
in the field of water law. Within re- 
cent years many states have amended 
and broadened statutes relating to 
water pollution ; some states have en- 
acted laws that produced major 
changes in the administration of state 


control programs. In enacting and 
enforcing anti-pollution laws the states 
have been exercising their inherent 
power to protect their citizens. A 
sovereignty has always had this power 
and duty. It “belonged to the States 


when the Federal Constitution 
adopted. They did not surrender it, 
and they all His- 
torically water-pollution control activ 
ities have mainly state con 
trolled. Prior to 1948 the Federal 
government had asserted little author- 
itv. over 


Was 


"10 


have it now 


been 


water pollution although 


there had been many Congressional 
hearings on the subject. The “Rivers 
and Harbors Act of 1899” and the 
“Oil Pollution Act of 1924” were pri- 
marily concerned with preventing 
damage to shipping*. These laws are 
still in force and are administered by 
the Department of Defense. The U.S. 
Public Health Act of 1912 
authorized that Service to conduct in- 
vestigations of the pollution of 


streams and lakes by sewage and oth- 


Service 


er wastes. The results of these studies 
are well known and represent a truly 
great contribution to the art and sci 
ence of pollution control. 

The “Water Pollution Control Act 
of 1948” (P.L. 845, 80th Congress) 
was the first Federal law of a compre- 
nature. It authorized ex- 
panded activities in the field under the 
direction of the U. S. Public Health 
a part of the 
Department of Health, Education, and 
Welfare. A significant feature of the 
\ct was the provision of authority 


hensive 


Service which is now 


for enforcement measures against pol- 
lution of interstate waters where such 
pollution endangers the health or wel- 
fare of persons in a state other than 
the one in which the pollution origi- 
nates. This law, which was temporary 
in nature, was replaced in 1956 by 
the new Water Pollution 
Control Act” (P.L. 660, 84th Con- 
gress). This retained the basic 
enforcement authority of the original 


“Federal 
law 


act and in addition contained an 


authorization for Federal grants of 
$50 million annually for the con- 
struction of municipal sewage treat- 


ment works. Under the terms of the 
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\ct the grant could not exceed 30 
percent of the cost of the works and 
regardless of their cost, no more than 
$250,000 could be granted. The aid 


obvious 


program despite inequities 
has apparently wo-ked well and has 
exhibited a 


Most ot 


red 
the decisions about 


minimum of tape. 
who is 
to get aid are left to the states. The 
program has been characterized as 
one with a minimum of federal con- 
trol and a maximum of state responsi- 
bility and also as a smoothly function 
ing effective aid to operation". 

In the 85th 
adjourned, 


Congress, recently 
an attempt made to 
increase the amount of the maximum 
grant to $500,000. The bill (H.R. 
11714, 85th Congress, 2nd Session) 
stalled in the Rules Com- 
and as far as known died 
quietly with the adjournment of Con- 
gress. I do not believe it was killed; 
more likely, the cause of death was 
malnutrition. Doubtlessly the next 
Congress will revive it and proponents 


was 


became 
mittee!?, 


of the bill claim its future prospects 
are bright". 

In fairly recent years there has been 
a good deal of talk about legislation 
designed to encourage industries to 
install waste-treatment works. Re- 
cently the Water-Pollution Control 
\dvisory Board which advises the 
Surgeon General of the U. S. Public 
Health Service, considered the ques- 
tion of accelerated amortization of in- 
dustrial-waste treatment works. The 
Board held that the Federal Govern- 
ment should provide incentives of this 
nature to industry in order to stimu- 
late construction of waste-treatment 
plants and urged the Surgeon General 
to recommend action 
leading to rapid write-off of the cost 
of industrial-waste 
cilities!. 


Congressional 


treatment fa- 


Interstate Agencies 

This rather cursory review of re- 
cent developments must include ref- 
erence to the formation of interstate 
agencies organized for water-pollu- 
tion control purposes. An outstanding 
example is the Ohio River Valley 
Water Sanitation Or- 
ganized in 1948, this interstate agency 
represents the states of IIl., Ind., Ky., 
N. Y., Ohio, Penna., Va. and W. 


Va. The compact has been ratitied 


Commission. 


by each of the states and approved 
by the U 
states are pledged to cooperate in the 
control of pollution in the waters of 
the Ohio River Valley. Faced with 


S. Congress. The compact 
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a serious pollution situation, these 
States working cooperatively through 
the Commission have achieved truly 
remarkable results. On the main stem 
of the Ohio River, less than one per 
cent of the population 
sewage treatment in 1948. 


ten years facilities are in 


provided 
Less than 
later, 
operation or under construction to 
serve SS percent of the population’ 
Confronted with a most difficult in 
dustrial Ohio 
River states, working cooperatively 
with industries, have also established 
an enviable 
from 


waste problem the 


record in waste control 


industrial sources. 

There are a number of other inte1 
State agencies active in water-pollu- 
tion control, including interstate com 
Potomac and Dela 
ware River Basins and the New Eng 
land states. 


mussions for the 


\ river basin is a closed community 
with respect to its water resources. 
Water problems, including pollution 
control, are best handled on a 
basin 


river 
basis. Interstate 
are a means of 
recognizing this principle. In the 
absence of formal compacts coopera 
tion between states has been effected 


river-basin 


compacts formal 


by mutual agreement between state 
control agencies. In general the basin 
concept has thoroughly permeated the 
field of water-pollution control ad 
ministration. This is considered an 
unquestionably sound development 


Water-Quality Criteria 


In recent years, more has been 


heard about standards or criteria of 


water quality, 


erence to 


t 


particularly in ref 
streams. These standards 
or criteria are based on limiting values 
tor specific substances in the water 
and must be related to 
This, in the writer's opinion, has beer 
a desirable 
tention 61 


water uses 


trend for it focuses at 
the stream, the protection 
of which is the objective of pollution 
control. |; . alifornia Wate 
Pollutior Board issued 
outstanding publication on the 

ject of ; 


1952 the ( 


Control 
water-quality criteria’. Thi 
report 
of the 
tential 


consists principally of a survey 


extensive literature and po 
pollutants : 


contains sig 


however, it al 
nificant discussions of 
factors dilution and self purificati 
in surf; 


ground 


waters 

state and interst 
standards, lal expressions, 
a summary of existing quality 


quirements tor the major 
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FIG. 2—OXYGEN PROFILE of a polluted stream. 


water. An addendum was 
published in 1954. All having an in- 
terest in water and its many vital uses 
are indebted to the State of California 
for this valuable publication. 
The U. S. Public Health 
has within the last two years initiated 
a program on basic, water-quality 
data. A nation-wide network of 
sampling stations has been estab- 
lished'®, Cleary'® in a characteristical- 
ly perceptive paper has pointed out 
the need for vital stream data in- 
cluding inventories of sources of pol- 
lution, status of control facilities, in- 
dustrial waste loads, water uses, water 
quality, and hydrologic data. His 
organization has recently published an 
excellent bulletin on water quality and 
flow variations in the Ohio River". 
The importance and practical sig- 
nificance of quality standards is shown 
on Figures 2, 3, and 4. Figure 2 il- 
lustrates what can happen to the oxy- 


uses ot 


Service 


gen resources of a stream when it re- 
ceives a heavy load (1.) of readily 
Sewage Enters River 


7 Saturation 


L 





Dissolved Oxygen-P P M 


0. 
il 





oxidized organic matter such as that 
contained in municipal sewage. When 
the stream is overloaded with sewage 
the dissolved concentration 
below the point of sewage discharge 
sags to a low level and in the worst 
cases may be reduced to zero. The 


oxygen 


critical point on the sag curve corres- 
ponds to maximum oxygen depletion 
(Dm); and for the conditions il- 
lustrated, this maximum deficit 1s 
directly proportional to the pollution 
load, L'*, 7. The stream possesses 
and in time the 
oxygen level will be restored but du}- 
ing the period of critical oxygen dd- 
pletion the stream may change from 
a dynamic, living thing into a deajl 
evil-appearing conduit. Any fish if 
the stream have the choice of moving 


recovery powers 


out or dying. Figure 3 presents a set 
ries of oxygen profiles on the basis of 
varying degrees of sewage treatment 
Treatment reduces the load (L) and 
hence the maximum oxygen deficit, 
Dm. To maintain an oxygen residual 


Degree of Treatment 
(% Reduction in Oxygen Demand) 


~—No Treatment 





River Miles 


. 3—OXYGEN PROFILE for various degrees of sewage treatment. 
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FIG. 4—TREATMENT vs. Dissolved Oxygen. 


of 3 mg/L the pollution load reduc- 
tion should be about 30 per cent. If, on 
the other hand, an oxygen residual of 
5 mg/L is desired, treatment of the 
order 50 to 60 per cent would be 
needed. The approximate relationship 
between degree of treatment in terms 
of “per cent reduction” of organic 
load (BOD) and oxygen residual at 
the critical point on the sag curve is 
shown on Figure 4. Note that a tem- 
perature of 77°F is specified in each 
instance. Oxygen saturation, demand 
rates and recovery are significantly 
influenced by temperature. The oxy- 
gen profiles shown on Figure 3 and 
the oxygen-treatment relationship 
given on Figure 4 holds only for the 
situation established by Figure 2. Ob- 
viously, each situation must be the 
subject of independent investigations. 
The problem can be vastly compli- 
cated and intensified if there are 
multiple sources of waste discharge 
along the stream. The real signif- 
icance of Figures 3 and 4 is of a qual- 
itative nature. What they are in- 
tended to illustrate is the importance 
of stream criteria as determinants of 
the extent of treatment needed. De- 
pending on the size of the city in- 
volved, a change in the degree of 
treatment from say 30 to 60 per cent 
may be a matter of several hundred 
thousand or several million dollars. 


The Stream—How Clean? 

The real concerns of water-pollu- 
tion control not what is spent 
on sewage-sedimentation tanks or 
how big the digester is; rather, they 
are “the uses of and conditions in”° 


are 


lf we 
want to approach the pollution prob- 
lem from 
standpoints, we 


the water receiving the wastes. 


and _ rational 
find the 
possible answer to the question: How 
clean should the stream be? The en- 
tire proceedings of the 1953 Pennsyl- 


reasonable 


must best 


vania Clean Streams Conference were 
devoted to this question. 

Cleary"! has suggested a three-step 
approach to the problem of designing 
requirements for pollution control on 
a specific stream or a portion of it. 
These steps which offer a rational ap- 
pre mach to the problem 
marized as follows: 


are sum- 


1. Determination of 


2. Application — of 


water uses. 
yardsticks of 
quality (water quality criteria) in de- 
fining suitability of water. 

3. Formulation of waste-control 
regulations in accordance with engi- 
neering, economic, and equity re- 
lationships. 

Generally similar principles were 
set forth in the previously mentioned 
California report’. This publication 
recommended that each water-pollu- 
tion problem be studied and evaluated 
separately in the light of local con- 
ditions and the many variable factors 
that affect pollution. The report also 
discouraged the use of rigid stand- 
ards and recommended the substitu- 
tion of logical case-by-case analysis 
for abritrary rules. 

The practical application of these 
control principles is by no means a 
simple task. It is not a routine data- 
collection job. Development of rea- 
sonable quality criteria is a 


truly 
formidable problem. All 


the 


along 
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line judgment of a high order is re- 


quired. 


Sewage Treatment 


There has been nothing that the 
writer would class “break- 
through” the sewage-treatment 
field years. A significant 
advance has been the development 
of sewage lagoons for complete 
treatment**. These may offer a good 


as a 
in 


in recent 


answer to the treatment problem of 
some of the smaller cities. In general 
they are not suited to the needs of 
the larger municipalities. Recent 
years have seen a great deal of re- 
viewing, correlating, combining and 
discarding. There has gradually 
emerged a body of basic principles 
and sewage treatment has lost much 
of its empiricism. This is reflected in 
some of the newer books about the 
field**, “4, and in numerous papers 
in the technical literature. 
Historically, state agencies have 
exercised a measure of control over 
the planning of pollution-control 
works, particularly public works. 
There has been a definite trend in 
recent more detailed 
review of plans for such works and 
a general tightening-up of state re- 
quirements. Many states have issued 
design standards. A notable example 
those often referred the 
“Ten-State Standards”. These were 
prepared by the Upper Mississippi- 
Great Lakes Board of State Sanitary 
The “Ten-State Stand- 
is a well-prepared document, 
“intended for use as a guide in the 
preparation of plans and specifica 
tions for sewage works.”’ Viewed as a 
guide this publication has in general 
When 
viewed as a set of design standards 
the 


years toward 


are to as 


engineers. 
ards” 


received enthusiastic support 


response has been considerably 


less than enthusiastic. 


Industrial-Waste Control 


There has been a tremendous 
amount of research and development 
work in the industrial-waste control 
field. However, generalization is a 
practical impossibility because of the 
diversity of the wastes. Many diffi- 
cult problems have been solved. For 
example, cyanide wastes can be ef- 
fectively dealt with; the cyanide can 
be converted, chemically, into prod- 
ucts that both stable and _ in- 
nocuous. Schroepfer?® had made an 
important the de- 


velopment of an anaerobic process 


are 


contribution by 
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for handling high-strength organi 
wastes. Zimmerman”® is working on 
an unusual wet-oxidation process fo1 
organic industrial wastes and sewagt 
sludges. 

at oil 


It has been demonstrated tl 


field brines can be successfully han 


dled by 


disposal wells. On the other hand the 


properly constructed leep 
problem of acid-mine drainage, to 

remains unsolved. In the 
Valley, the problem of “acid 


degree, 
Ohio 

water” has been characterized by one 
investigator as “beyond any question 
of a doubt the most serious pollution 
problem we have’**. The Ohio River 
Valley Water Sanitation Commission 
has recently petitioned the Surgeon 
General of the U. S. Public Health 
Service “to consider inauguration of 
a comprehensive program of research 


and development related to the pre 


vention, reduction or control of acid 
mine drainage.”!* The Commission 
on its own is earnestly seeking ways 
and means to curb mine-acid dis 
charges ; the problem is being actively 
explored with the U. 5S. 


Mines and the coal industry. 


Bureau of 
To di 
gress a moment, wastes such as oil 
field brines and mine acid are, unlike 
sewage, predominantly inorganic in 
Wastes of this type 


damaging—destructive 


character. can 
be most 
would be a better word. Sewage pol 
lution can damage a stream but in 
time the stream itself without outside 
help will repair the damage. This is 
true in the 
wastes, (or other relatively 


not case of inorganic 
stable 


The 


forces of self-purification are helpless 


wastes) such as brine or acid. 


in the face of these relatively inert 
materials. Nothing will help except 
dilution with good water and when 
needed the most, the latter may not 
be available. 

section 
Waste 


*'treat- 


It will be noted that this 


was captioned “Industrial 
Control.” ‘Control’ includes 
but not 


the best answer toa specific problem 


ment” treatment is always 
That waste prevention can often ac- 
complish as much or more than treat 
ment and at far less expense is an 
important principle in the industrial 
waste field. Occasionally waste re- 
covery has proven extremely profit- 
able. Unfortunately this is not often 
the case and most industrial waste 
problems involve significant capital 
and operating costs. Good plant 
housekeeping can reduce these costs, 


however. 
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A river is more than an amenity; it is a treasure. It offers a necessity of 
lite that must be rationed among those who have power over if. 


Justice Holmes 








Financial 


Money is always a problem in the 
field of water pollution control. Pol- 
lution control is an expensive busi 
ness. There are important monetary 
returns but often they are not ap 
the 
pays the bill and who, at times, feels 


parent to average citizen who 
he is much worse off than the fish 
in the stream below his town. 

\ significant trend in the financial 
phase of pollution control has been 
the increasing use by cities of sewage- 
service charges for the financing of 
capital and operating costs of treat 
ment works. The Public 
Works Association has surveyed this 
field intensively and has 
valuable publications on trends and 
the United States**. 
Probably well over 600 cities repre- 


American 
issued 
practices in 
senting more than 25 per cent of 
municipalities of over 5,000 popula- 
tion now use sewage-service charges. 
Permissive, enabling legislation has 
been enacted by all states. Various 
bases are used for establishing 
charges and in some cities surcharges 
are added to the normal bill to re- 
flect the greater handling 
stronger-than-average wastes**. The 
surcharge was established by the city 
council of Cincinnati, Ohio to com- 
pensate the City for the 
handling wastes that impose a “bur- 
treat- 
ment or disposal works greater than 


cost < of 


cost ( yf 


den on the sewage-pumping, 
that imposed by average sewage. .. .” 
“Average” or “normal” sewage is 
described in the that 
having a BOD strength of not more 
than 2000 pounds per mil. gal. and a 
suspended 


ordinance as 


solids concentration of 
not to exceed 2500 pounds per mil. 
gal.*°, has described 
of the problems, and there are quite 
a few, associated with an operation 
of this kind. 

Fund-raising for municipal pollu- 
tion-control works always presents a 
challenge. Call it public relations, 
education, or simply “selling”, the 
problem is one of winning friends 
and influencing public opinion. The 
friends are needed to tell the story 
to the voting public in a language 
that will get through and meet the 
competition of other worthwhile de- 
mands. The story has to be true but 


Caster*! some 


this does not impose the requirement 
of dullness. Expert writers and 
speakers are needed to translate 
but generally undramatic, 
technical data into a short, interest- 
ing story. The campaign has to be 
planned with military precision. Tim- 
ing as well as content is important. 
Pollution control would be far from 
where it is today, if there had not 
been the 


recent 


honest, 


considerable 
field of 


progress in 
public relations in 


years 


The Future 
As mentioned earlier in this paper, 
there has been a lot of catching up to 
do. A deal accom- 
plished in the face of increasing pres 


great has been 
sures developed by a rapidly growing 
urban population, expanding in- 
dustry and an insatiable thirst for 
water. There were 7,518 sewage- 
treatment plants in operation in 1957 
compared with 5,580 in 1945*. This 
is a 30 per cent increase. The only 
sour note is that despite our efforts 
it is possible that, on a national basis, 
there has been a slight increase in the 
amount of sewage pollution dis- 
charged to the streams in the period 
1945-57. At best, the statistics seem 
to show that we have no more than 
broken event. It is difficult to assess 
precisely the significance of these 
Nation-wide statistics but offhand, 
they suggest that in order to catch 
up and keep up we shall have to move 
faster in the future in the sewage 
works field than in the recent past. 
This is only a part of the problem. 
The writer has no statistics to offer 
on industrial-waste control. Although 
industry has much, 
done. In- 
dustrial wastes in all their variety 
are still with us and doubtlessly will 
continue to grow in both volume and 
variety. Chemicals that were meas- 
ured in grams a few years ago are 
now in tonnage production and new 
ones appear each year. Fifteen years 


accomplished 


there is work yet to be 


ago sanitary engineers had never 
heard of things such as Geiger tubes, 
mixed fission products, Sr”, or 
micro-curies per milliliter. Now they 
find it necessary to roll these and 
other unlikely terms off their tongues 





like veteran physicists. The future 
looks professionally interesting. 
What is the stand on pollution con- 
trol? Fairly good in many areas; in 
others, not so good, There is no oc- 
casion for complacency. Where are 
we going in the future? This requires 
a prediction but an easy one. The 
“forward.” We 
have no choice. This is not a matter 


obvious answer is 
of convenience ; it is one of necessity. 
Our goal should be to catch up and 
then try to keep up. Will we ever 
solve all the water-pollution prob- 
lems? Doubtful, but we 
most of them. 


must solve 


Conclusion 

This paper was begun on a water- 
resources theme and will close on the 
same. Water-pollution control is an 
important part of the broad field of 
water-resource development and use. 
The word “conservation” implies the 
wise use of a natural resource. We, 
in this Country, need to practice 
water conservation. We now have a 
300-billion-gallon-per-day reason for 
doing so and we'll have a bigger one 
in the future. If we could, overnight, 
our pollution-control 
problems, we would not automatical- 


solve all of 


ly have eliminated all water-resource 
difficulties but we would have gone 
part of the way. Already burdensome, 
water pollution will be even more 
objectionable as the pressures of 
population, industry, agriculture and 
recreation on our relatively constant 
water supply increase. We must agree 
with and be guided by the principle 
shown in quote box. 
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So Much Water Over the 
Dam 

During the daytime, that is, be- 
cause by international treaty, the 
United States and Canada agreed to 
maintain the flow over Niagara Falls 
at 100,000 cfs, so as not to affect the 
beauty of the falls to tourists. But 
also by agreement, the flow is re- 
duced to 50,000 cfs at night during 
the tourist season and also daily dur- 
ing the non-tourist season. 

The new Niagara Power Project’s 
Plant costing over $11 
million will capitalize on the surplus 


Tuscarora 


water which doesn’t go over the dam. 
The Lewiston, N. Y. plant will use 


the normal daily surplus water by 


diverting water from the Niagara 
River, upstream from the dam, and 
transporting it by waterway about 
5 miles to the The 
plant will take full advantage of the 


326 ft drop of the Niagara River. 


Lewiston dam. 


The Tuscarora Plant by means of 
the reversible pump devel- 
oped by Allis-Chalmers and using 


turbine 


low cost off-peak power, will pump 
the available surplus water from the 
waterway into a huge storage reser- 
voir 85 additional ft in elevation 
above the level of the Lewiston Dam. 
During the daytime when less water 
is allotted for the Lewiston plant, and 
there is a greater power demand, the 


reversible units will be operated as 
hydraulic turbines using released 
stored waters to drive generators. At 
the same time, this stored water re- 
leased from the Tuscarora turbines 
will produce additional power at the 
lower Lewiston plant. 

Twelve large pump turbines are 
scheduled for delivery for the Tus- 
carora project starting September 1, 
1959. The units will be built in a 
joint venture by Allis-Chalmers 
Manufacturing Co. and the S. Mor- 
gan Smith Co. of York, Pa. The units 
as pumps are each rated to deliver 
3,400 cfs against the 85 ft head of the 
storage pond. As turbines in reverse 
rotation, they are rated at 28.000 h.p. 
under an operating head of 75 ft. 
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Construction Supervision 


Part 1. Receiving, Inspection and 


Handling of Pipe 


EDITOR’S NOTE: With this issue, the editors of Water and 


Sewage Works begin a continuing series on construction super- 


vision. Written from the viewpoint of the construction man, infor- 


mation contained in this series is designed to be of practical use- 


fulness to water and sewage works personnel who have responsi- 


bility for construction and major repair work. The material will 


be equally applicable to work carried out by contract or by force 


account and day labor. 


Eventually, this comprehensive series will cover every im- 


portant type of construction and repair supervised by water and 


sewage works personnel. Initial installments—four or five in num- 


ber—will cover the construction of all types of pipe lines for water 


and sewage. Major topics covered will include receiving, inspection 


and handling; laying and bedding; jointing; and backfilling. 


Importance of Careful Supervision 

The importance of careful super- 
vision in the construction of water 
and sewage pipe lines can hardly be 
overemphasized. Frequently, pipe of 
high quality manufactured in accord- 
ance with rigid specifications is dam- 
aged or improperly installed because 
of inadequate supervision. Care must 
be taken during handling of the pipe 
before it is placed in the trench, and 
careful attention shown to every de- 
tail of the construction process. 

Lack of attention to construction 
details is not consistent with the ap- 
plication of demanding specifications 
to the manufacturing process in order 
to insure an end product of high 
quality and uniformity, nor is it con- 
sistent with careful engineering de- 
sign of a collection or distribution 
system. Finally, lack of attention dur- 
ing construction will often result in 
unnecessary and costly maintenance 
later. In many cases, expensive fail- 
ures have been blamed upon the pipe 
used, when later investigation has 
proved that the fault lay with improp- 
er installation or carelessness in han- 
dling the material. 

Methods discussed in this series 
are applicable to all the different kinds 
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of pipe used in water and sewage sys- 
tems. Wherever possible, specific in- 
formation concerning a specific type 
will be given; where general state- 
ments are made, they must be inter- 
preted in view of the fundamental na- 
ture and properties of the particular 
pipe being installed. 


Receiving Inspection 


Virtually all pipe is brought on the 
basis of manufacturer’s inspection ; 
that is, compliance with specification 
requirements is assured by shop, 
plant, or yard inspection before the 
material is loaded for shipment. In 
a typical case, each length of pipe is 
examined, hydraulically tested if nec- 
essary under the specifications, and 
otherwise inspected to insure its 
quality. 

Accepted lengths of pipe are han- 
dled with extreme care in loading 
them on freight cars or trucks for 
shipment to their final destination. 
Every precaution is exercised in han- 
dling and loading to insure that the 
pipe will arrive at its destination in 
first class condition. 

Despite all precautions, damage oc- 
casionally will occur in transit, due 
usually to very rough handling. For 


by LEO J. RITTER. JR. 


Construction Editor 


this reason, every shipment of pipe 
should be inspected carefully upon 
receipt. It is the responsibility of the 
purchaser to ascertain damage or loss 
which may have occurred, and bring 
such considerations to the immediate 
attention of the carrier. 

Obviously, detailed inspection pro- 
cedures vary. However, the follow- 
ing factors should be kept in mind 

1. When the shipment is received, 
check the load for general condition. 
If the load is intact, strapping and 
other fastenings are tight, and there 
is no indication that the load has 
shifted, an ordinary inspection should 
be ample. Included in a routine in- 
spection may be the following things. 

a. An accurate count of the num- 
her of pieces involved, and an accom- 
panying check against the tally sheet. 
Shortages should be reported im- 
mediately. 

b. A visual examination of each 
piece of pipe as it is unloaded. Look 
for the following defects—breaks, 
cracks, bruises, chipped ends, gouges, 
and similar flaws. 

c. With certain types of pipe 
(e.g. cast iron) the pipe can be 
“rung” with a hammer to detect 
small cracks or other defects not 
readily detected by visual examina- 
tion. ' 

2. If overall examination of the 
load shows that shifting has occurred, 
with broken straps and bracing, the 
load has undoubtedly been subjected 
to rough handling. Extensive dam- 
age may have resulted. In such cases, 
give each piece of pipe a thorough 
and careful inspection before accept- 
ance. 

Remember that at this stage, dam- 
age is the carrier’s responsibility. 
After acceptance, the responsibility is 
yours. 


Unloading and Handling Pipe 


This section deals with unloading 
the pipe from railroad car or truck, 





and its movement into storage or to 
the side of the trench for laying. At 
least two situations are common. One 
exists in cases in which the pipe is 
shipped on railroad cars (either flat 
bed or unloaded, trans- 
ferred to a flat-bed truck for delivery 
to storage or trench side, and unload- 
ed. The other, simpler situation is 
that in which the pipe is delivered on 
trucks and simply unloaded directly 
to storage or at trench side. 

Methods of 
dling pipe 


gondola ), 


unloading and han- 
vary widely because of 
two basic factors; the different types 
of materials and the widely differing 
weights of pipe sections. 
For example, semi-rigid plastic pipe 
is light in weight (20 feet of 6-inch 
plastic pipe weigh in the area of 75 to 
80 pounds 
short sections of concrete pipe fre- 
quently weigh several hundred 
pounds, and are commonly handled 
by hoists or full 
shovel units. 


common 


; on the other hand, large, 


revolving crane- 


Methods stressed here are funda- 
mental for all types of pipe, with de- 
tails of handling somewhat variable 
with pipe types and sizes. 

Basic rule for handling pipe is very 
well stated in Johns-Manville’s /nstal- 
lation Guide for Transite Ring-Tite 
Pressure Pipe, as follows: 

Keep each pipe section under con- 
trol as it is loaded. This will great- 
ly reduce the possibility of dam- 
age caused by careless handling. If 
an accident results in damage to a 
pipe section, mark it plainly and set 
it aside. 


Manufacturers’ Recommendations 

Manufacturers often give specific 
suggestions relative to procedures for 
unloading pipe, as a function primar- 
ily of the weight of each section. Such 
recommendations for Transite pipe 
are contained in Table 1. 


Unloading By Hand 


Unloading of smaller and 
lighter weight pipe sections may be 
handled without the use of ropes and 
skids. Limiting weight for one man 
to handle over and over again is 
about 75 pounds; thus, two men can 
hand pass sections which weight up 
to about 150 pounds. Even with this 
limitation, the pipe should be easy 
to reach from the ground. 

Where pyramided loads are stacked 
high, the upper lengths should be un- 


sizes 





TABLE | 
Recommendations For Unloading 
Transite Pipe 


Weight of Transite Pipe 
Lbs per 13-foot length 


Class 


100 150 


16 590 


* Always use at least two men. 


loaded with ropes and skids until the 
rest of the load can be reached easily 
from the ground. With square loads, 
upper sections often be 


can passed 


straight down by hand easily and 


safely. 


Use of Ropes and Skids 

Recommended procedures for un- 
loading pipe sections from flat-bed 
trucks by use of ropes and skids call 
for the use of two ropes on each sec- 
tion. One end of each rope is tied to 
the truck. 

Johns- Manville 


that two men can handle pipe sec- 


engineers suggest 


— 





Methods of 
Unloading * 


tions weighing up to 400 pounds, by 
placing the unloading skids at an 
angle not in excess of 45 degrees. An 
extra turn of rope at each end of the 
pipe will provide additional control, 
while around 
truck body stakes will further aid in 
controlling the operation. 

A four-man crew operate as 
follows. With pipe sections weighing 
up to 200 pounds two men on the 
truck can set pipe into rope loops and 
lower the pipe along the skids as 
shown in Figure 1. When pipe 
weighs between 200 and 400 pounds, 
the ground crew helps the truck crew 
to place the ropes. Two men on the 


snubbing rope ends 


can 


ae nad Thin : ee 


odens 


A LORAIN MOTO-CRANE handles a section of concrete pipe on a con- 
struction job in Southern California. Heavier pipe sections are frequently 
handled in this manner. 
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UNLOADING OF CAST IRON pipe from a flat bed truck. Note how well 


the pipe is being controlled. 


ground cast off the ropes; each man 
picks up and carries one skid as the 
truck moves forward. The skids are 
then reset for the next length of pipe. 

For heavier pipes, the truck crew 
places the ropes and starts the pipe 
onto the skids, with the ground crew 
controlling the 


posts. 


ropes at snubbing 
A method of placing ropes, 
lines, with one hook at each end of the 
pipe. When used, care must be taken 
to avoid’ damage to the pipe ends. 


In common use for handling short, 


5 “ 


heavy pipe sections are large 
hooks, of various designs. 


Things To Avoid 

The following are additional com- 
mon sense precautions to avoid dam- 
age to most types of pipe 

Do not drop pipe to the ground 
from truck or cars. 


Do not unload pipe from dump 
trucks by dumping it on the ground. 


Do not roll pipe down embank- 


iv oP re 


FINAL STAGE IN unloading cast iron pipe from a flat-bed truck. 
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Courtesy Johns-Manville. 
FIGURE |. AS SHOWN in this sketch 
and the accompanying photograph, 
two ropes should be used in lowering 
each pipe section. 


ments in such a way that the pipe gets 
out of hand and rolls without control. 

Use extra care to avoid damage to 
the coating or lining of pipes which 
have this type of covering. 


At The Trench Side 


Pipe is usually strung out along 
the line of the planned trench, for lay- 
ing as the work proceeds. 

In order to avoid unnecessary han- 
dling, the pipe—and necessary con- 
nectors—should be placed as close as 
possible to its location in the final 
line. 

If the trench is open, the usual pro- 
cedure is to place the pipe close to 
the trench on the side opposite the 
spoil bank, wherever possible. This 
is done so that the pipe can be moved 
easily to the edge of the trench for 
lowering into position. 

The pipe should be placed so as to 
protect it from damage by traffic or 
heavy equipment. If blasting is to be 
done, this also must be considered. 

From the standpoint of safety, it 
is desirable that the spoil bank be be- 
tween the trench and any passing 
highway traffic. 

Careful thought should be given to 
the placing of pipe at the trench site, 
with full consideration given to the 














Courtesy Johns-Manville 


FIGURE 2. LOOSE PIPES in a truck 
load can be held with temporary 
blocking. 

















Courtesy Johns-Manv 
FIGURE 3. A DOUBLE-BIGHT SLING, 
with loops spread well apart, can be 
used with any size of pipe. 


without lifting, by running them be- 
neath an entire tier of pipe in a square 
load is shown in Figure 2; use of the 
temporary blocking is essential for 
safety. After the ground crew has 
snubbed the pipe down, they walk 
around to cast off ropes and move 
the skids forward. 

When pipe is being unloaded on 
skids, do not permit one section to 
roll against another, in order to avoid 
unnecessary damage. 

Similar methods may be used in 
transferring pipe from a freight car 
to a transfer truck. See Johns-Man- 
ville’s Installation Guide for detailed 
information. 


Hoists and Cranes 

For larger and heavier pipe sec 
tions, common practice is to unload 
them by use of hoists and crane- 
shovel units. Full-revolving, com- 
mercial crane-shovel units are often 
available at construction sites and ma- 
terial yards, and are readily adapted 
for this purpose. 

They are used with either slings or 
hooks in the majority of cases. Large 
concrete pipes frequently are cast 
with a bolt hole, so that an eyebolt 
may be used for handling each sec- 
tion. 

When a sling is used, it should be 
centered and adjusted, so that the 
pipe is balanced and will not slide out 
of the sling. A double bight—for use 
with chain, cable, or rope slings—is 
illustrated in Figure 3. Canvas and 
mesh slings are available in various 
widths, and are both easy and safe 
to use. 

Conventional hoist hooks are some- 
times used to handle pipe sections, by 
using a triangular arrangement of 


method of placing to be 


used and 


available equipment 


Pipe Storage 
Methods used to pipe 


lengths in a central location will vary 


Che 


bottom layer of the storage pile should 


storage 
somewhat with the type of pipe. 
be raised on heavy timbers to 


dirt and rubbish 
pipe. Timber 


keep 
trom entering the 

should be 
placed between each layer ; stop blocks 
or strong stakes should be used at 


the end of each row to prevent roll- 


ing. 
‘J > 
~™ 
at 
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/ 
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CAST IRON PIPE lined up at trench side, ready for installation. 


Good housekeeping is highly de- 
sirable, for ease of handling, safety, 
and prevention of damage to the pipe 
sections. In northern climates, valves, 
fittings, hydrants, etc. should be 
stored where they will not collect rain 
water and prevent resultant damage 
from freezing. 

When couplings, rubber rings, or 
other accessories are involved, they 
should be stored in a central point and 
distributed as needed. Rubber rings 
require special attention, in order to 
prevent possible deterioration in stor- 
age. 
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ROWS OF CAST IRON pipe in a central storage yard. 
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Factors are presented which must be considered in determining the applicability of 


Partial or Complete Sewage Treatment 


EDITOR’S NOTE: Many things affect the determination of the 


by JACQUES BENOIT 


Senior Engineer 


H. W. Lea Consulting Engineer 


usefulness of partial vs complete treatment of sewage. Mr. Benoit 


in this paper, which was presented before the 72nd Annual Gen- 


eral and Professional Meeting of the Engineering Institute of 


Canada and is published with the permission of the Institute, 


examines, among others, the factors of river flow, health require- 


ment, and cost to the taxpayer as they bear on this question. Two 


new developments, sludge concentration and Atomized Suspension 


Technique for sludge oxidation are also discussed in the light of 


how they apply to the problem. 


@ Harpty a WEEK goes by but some 
newspaper Or magazine article de 
plores the sorry conditions of our 
lakes and streams and advocates anti 
pollution measures. Associations dedi 
cated to the 
of citizens, and for the protection of 


welfare and recreation 
fish and game, have stirred up a con- 
siderable amount of interest and have 
succeeded in bringing the matter to 
the attention of the proper authori 
ties, with the result that governments 
have appointed investigation commis 
sions and more rigid interpretations 
and applications of existing laws are 
being exercised. This form of activ 
ity is a natural consequence of the 
rapid growth and. expansion of com- 
munities since the gnd of the last war, 
and it is a fact that although there 
are some exceptions, the problem of 
sewage disposal generally 
been 


has not 


given the same attention as 


other public works. 


Method of Treatment 

The purpose of this paper is to ap- 
praise the necessity of partial, as com- 
pared with complete treatment by 
various methods available and estab- 
lish what it means in annual cost to 
the average citizen living in a medium 
sized community. Consideration here 
is given to communities of 10,000 or 
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more persons.. The degree of purifi- 
achieved will call for 
partial or complete treatment facili- 
ties. 


cation to be 


In the average residential commun- 
ity the amount of sewage to be dis- 
posed of is of the order of 100 gallons 
per capita per day with daily and sea- 
sonal variations of 50 percent under 
and 100 percent over this figure. If 
the sewer system collects only domes 
tic wastes and is reasonably protected 
against ground water infiltration, a 
safe design basis for the treatment 
plant is to assume 150 gallons per 
capita per day. If the sewerage sys- 
tem collects both domestic 
and storm water, provisions must 
be made to allow for a 
able amount of flow to by-pass 
the treatment plant in periods of 
high run-off because the amount of 
domestic sewage in relation to surface 
drainage is of the order of 0.5 percent, 
and since it is not possible to separate 
the two components the usual practice 
is to design for treatment of 2.5 to 3 
times the average dry weather flow 
or 300 gallons per capita per day. 
Thus, under normal conditions, a 
sewage treatment plant with a com- 
bined sewer system’ will have to have 
twice the capacity of a plant with a 
separate sewerage system. 


wastes 


consider- 


Montreal, Canada 


Dilution Requirements 
The degree of satisfactory sewage 
treatment required is related to the 
sewage characteristics and to the di- 
lution potential of the receiving body. 
Strong industrial wastes will need 
complete and sometimes complex pur- 
ification but domestic wastes, which 
do not vary much in composition, 
will be handled to suit the conditions 
of disposal, which may vary consider- 
ably. In Canada provincial health 
authorities have established standards 
for various waterways and local con- 
ditions may effect same, but as a gen- 
eral guide here are some figures to 
illustrate dilution requirements : 
Raw sewage: 
3.5 to 6.0 cfs 1000 persons 
Settled sewage : 
2.0 to 4.0 cfs 1000 persons 
Trickling Filter 
effluent : 
0.5 to 1.0 cfs 1000 persons 
Activated Sludge 
or Sand Filter 
Effluent : 
0.3 to 0.5 cfs 1000 persons 
On the average if the dilution fac- 
tor for raw sewage is taken as unity, 
then for settled or partially treated 
sewage the dilution factor will be 2, 
and for completely treated sewage 
from 6 to 12 depending on the type 
of plant. That is to say that a water 
course of given flow can receive twice 
to six or twelve times as much treated 
sewage as it can receive untreated 
sewage. It must be realized that these 
are empirical figures and that they 
will hold as long as the sewage is 
adequately diluted by the receiving 
stream and carried away ; which also 
means that the minimum flow of wa- 
ter courses must be considered. 
As an example, a river located east 
of Montreal and tributary to the St. 





Lawrence River has a mean yearly 
discharge of 1000 cfs and has regis- 
tered minimum flows as low as 60 
cfs, and on this basis it could accept 
domestic wastes from populations of 
10,000, 20,000 or 60,000 depending 
on whether or not any treatment was 
used and if so, to what degree. This 
river has a drainage area of about 
600 sq mi and the number of people 
living on the area is probably 50,000, 
but less than half are on sewered fa- 
cilities since the region is mainly 
rural. It boasts of one important cen- 
ter with a population of about 18,000 
which is supplied with water from 
this river through a modern filtration 
plant and the sewage is discharged to 
the river untreated. 

Consideration of river velocity, the 
presence of rapids, the distance to the 
next populated area downstream and 
the absence of complaints are the 
reasons why it has not been necessary 
to consider any treatment up to the 
present; or to put it another way: it 
has not been found necessary to im- 
prove on the natural purification pro- 
vided by the stream. There is a dan- 
ger in giving rule of thumb figures 
such as quoted above for fear that 
they may be used indiscriminately, 
but the point is that in this problem 
of sewage disposal, as in other prob- 
lems, good engineering would indi- 
cate the provision of no more than the 
degree of treatment required, which 
may be far short of complete treat- 
ment. 

Let us suppose that changes are 
brought about to the flow and char- 
acteristics of this river, for one rea- 
son or another, or that the tributary 
population increases, and that it be- 
comes imperative to purify the sewage 
before disposal. A primary treatment 
plant will double the quality of the 
sewage from the viewpoint of dilution 
requirement, and a complete plant 
will improve it six fold and more, but 
this does not mean that the complete 
plant can be of smaller size than the 
partial one on the basis of the popula- 
tion served, because the volume of 
sewage to be treated will be the same. 
What it does mean is that the quality 
of the plant effluent in relation to the 
receiving stream can be translated in- 
to tributary population. 

In my opinion then, when it be- 
comes no longer permissible for a 
community to discharge raw sewage 
into a waterway because the dilution 
factor is too low, partial treatment is 


the first answer, to be followed by ad- 
ditional purification as warranted la- 
ter, and the future treatment may be 
entirely different due to changes in the 
body of water receiving the sewage 
and in the art of treatment which is 
still in a developing stage. Otherwise 
the capital and operating costs of a 
sewage treatment plant more efficient 
than required will have to be borne 
for some years in advance of any real 
necessity of its installation. 


Capital and Operating Costs 


Unless the plant is built on a hill- 
side with topography such that grav- 
ity flow can be used throughout, it 
will be necessary to provide for sew- 
age pumping and this entails disinte- 
gration and screening of the coarse 
material, stand-by pumping equip- 
ment and sludee transfer pump. 
Sludge heating facilities in cold cli- 
mates are to be provided and if the 
sewage is collected through a com- 
bined sewerage system grit removal 
facilities are needed. With a complete 
treatment plant, in addition to sedi- 
mentation tanks, digesters, drying 
beds chlorination content, a 
trickling filter or aeration tank and a 
secondary sedimentation tank are re- 
quired together with related circu- 
lating pumps and accessories. On the 
average, as a very preliminary cost 
estimate for plants with capacities in 
the 2 


and 


to 5 mgd range, a figure of 
$130,000 per mil gal for a primary 
plant and $200,000 per mil gal for 
a complete plant can be anticipated. 
For these plants designed for flows of 
150 gped the cost estimates per capita 
works out to about $20 and $30 re- 
spectively for partial and complete 
treatment. If to these figures are add- 
ed engineering costs plus loan dis- 
counts, legal charges, land purchases, 
etc. round figures of $26 to $39 per 
capita result. Thus for a residential 
community of 20,000 people a pri- 
mary sewage treatment plant will 
mean a capital expenditure of $520,- 
000 and a complete plant, $780,000. 
The cost of financing such projects 
over a period of say 25 years calls for 
a total expenditure of just about dou- 
ble the initial amounts so that the 
annual burden to the community is 
either $42,000 or $63,000 depending 
on the degree of sewage treatment 
used, 

This expenditure represents an as- 
sessment of either $2.10 or $3.15 per 
capita per annum, and if we assume 
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that the average home has a family of 
four the tax payer's contribution will 
be $8.40 a year on the capital cost 
of a partial treatment plant, and 
$12.60 a year on a complete plant. 

Operating costs will vary consider- 
ably depending on the type of plant, 
the location, the number of full or 
part time personnel, and the sludge 
handling and disposal facilities. Rec- 
ords from 12 primary treatment 
plants across Canada give figures 
varying between $0.20 and $1.10 per 
capita per year and the average is 
$0.50 per cap per yr. Records from 16 
complete treatment plants give an av- 
erage cost of $1.25 per capita per yr 
with extremes of $0.40 and $3.00. 
These plants were selected on the 
basis of population served so as to 
eliminate the very large and very 
small ones and should give a fair 
average cost of operation for treat- 
ment facilities in a community of 20,- 
000 people. 

Assuming one tax payer out of 
four residents, his contribution will 
be $2.00 a year on the operating cost 
of a partial treatment plant, and $5.00 
a year on a complete plant, and com- 
bining capital and operating charges 
the totals become $10.40 and $17.60 
per annum, respectively. 


Sludge Disposal 

Perhaps the problem which has 
been getting most attention of late is 
that of sludge disposal and it looks as 
if recent experiments in the dewater- 
ing and burning of sludge will finally 
bring us closer to an economic solu- 
tion. A figure of 0.17 lb per capita 
per day has been given as suspended 
solids in a domestic sewage and a pri- 
mary treatment plant will remove up 
to 65 per cent of the solids while a 
complete plant may remove as much 
as 95 per cent. From a tributary pop- 
ulation of 20,000 the amount of solids 
collected daily through partial treat- 
ment will be 2,200 Ib on dry weight 
basis, or with an average moisture 
content of 96 per cent, 5525 Imperial 
gallons of sludge (6630 U.S. gal). 

The general practice has been to 
hold the sludge in digestion tanks and 
then to dispose of it after drying on 
sand beds or through mechanical 
dewatering units by incineration, land 
fill, or as a soil conditioner or fertil- 
izer when fortified with chemicals. 
To reduce operating costs, advantage 
has been taken of the heat value of the 
gas produced in the digestion process 
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and attempts have been made, some 


ow 
sludge 


successfully, to condition the 
and give it a commercial value. How 
ever, the volume involved is relative 
ly small and generally speaking thi 
less sludge there is and the less hat 
the better the ta» 


pay er’s pe wcketbook. 


dling it requires, 
To reduce sludge 
volume, thickening and dewatering fi 
been introduced which 


cilities have 


permit raw sludge normally collected 
at 4 per cent consistency to be conce1 
10 to 12 


per cent and consequently requiring 


trated to solids content of 


less digestion tank capacity. 
Recently the development of filters 

that 

ably 


will handle raw sludge reason 
well and at costs not too exces 
sive, and capable of giving concen 
trations as high as 30 per cent has 
brought about the design and con 
struction of treatment plants without 
sludge digestion facilities, the raw 
sludge being dewatered and hauled 
away to be spread on farms or used 


for landfill. 


New Techniques 

Two recent developments in this 
field of sludge handling are wortl 
elaborating upon because of their fat 
reaching possibilities. The first has 
to do with sludge concentration and 
the second with destruction by com 
bustion. With particular attention b 
ing paid to the physical properties 
of sludge and its structural weakness 
a rather simple thickener has been 
developed which consists of a slow]; 
rotating cylinder of nylon filter media 
wall inside of which sludge is fed and 
soon collects into a rolling plug that 
freely drains through the filter and as 
the plug increases in volume the drie1 
outer edge is peeled off. 
this 
sludge mass as it leaves the unit is 


The consistency of rolling 
12 per cent. Further dewatering is 
accomplished by passing this thick 
ened sludge through a compression 
filter consisting of two fluted rotors 
exercising a pressure of about 10 psi 
and expelling the liquor through one 
of the rotors which is porous. Succes 
sive filters are added imposing higher 
pressures and producing drier sludge, 
and it has been possible to concen 
trate raw primary sludge to a consist 
ency of 33 per cent at which it be 
comes mealy and can readily be han 
died with a shovel, or fork. The unit 
requires no chemical conditioning of 
the sludge it receives, it is relatively 


small in size and its power c mnsump- 


tion is low, being of the order of 
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EXPERIMENTAL AST REACTOR, sludge thickener and control building 


at new Beaconsfield, Canada treatment plant. 


hp per ton of sludge handled. 
Concerning the second noteworthy 
development it has to do with the 
work done by the Pulp and Paper Re 
search Institute of Canada on the 
\tomized Suspension Technique in- 
Wm. H. 
M.E.L.C., head of its chemical engi- 
neering division. The technique was 


vented by Dr Gauvin, 


developed for the recovery of chem- 
icals and other values from pulp and 
paper mill wastes and is finding nu- 
merous possible applications in other 
industrial 
carried 


processes. Experiments 
out on 


sludge and the results were suffi 


were raw domestic 
ciently encouraging to justify addi- 
tional research, and development. Es 
the 


atomizing the liquid in an open fur- 


sentially technique consists in 
nace at high temperatures causing 
rapid reduction of the material with- 
out contact with the furnace walls. 

\ Montreal construction firm spe- 
cializing in the fabrication and erec- 
tion of industrial processing equip- 
ment is presently building, under li- 
cense from the Pulp and Paper Re- 
search Institute, the first commercial 
\ST 
nique) reactor to be used on domestic 
sewage sludge at the new sewage 
treatment plant of the Town of Bea- 


(Atomized Suspension Tech- 


consfield some twenty miles west of 
Montreal. This plant is for partial 
treatment, and consists of a clarifier 
and sludge thickener plus the usual 
comminuting, pumping and chlorina- 
ting equipment, but no sludge digester 
and drying beds. Its initial design ca- 
' a population of 12,000. 

The AST reactor will be 2 feet in 
diameter by 20 feet high, electrically 
heated, and the complete unit will 
have a sludge holding tank, disinte- 
grator, feed pump, air blower, com- 


pacity is for 


pressor for atomizers and a steam 
condenser. It will operate at a tem- 
perature of 1400°F. and completely 
oxidize the liquid. At design capacity 
the feed to the reactor will be about 
12,000 Ib per day of thickened sludge 
or approximately 1300 Ib of solids, 
and the output about 400 Ib of ash 
and large quantities of steam. 

This installation carries an experi- 
mental aspect since no unit has ever 
been operated continuously on sludge, 
and as results from operation are ob- 
served adjustments and modifications 
will undoubtedly be made, but it is 
generally felt that on the basis of 
performance to date, the process may 
be expected to provide an efficient 
and timely solution to the problem 
of sewage sludge disposal. 
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Southern Municipal and Industrial Waste Conference 


The eighth annual meeting featured 


Basic Consideration 


EDITOR’S NOTE: This conference which is sponsored annually by 
Duke University, the University of North Carolina and North 
Carolina State College was held this year at Chapel Hill on the 
campus of the University of North Carolina. Abstracts of some of 
the papers on sewage treatment which were presented are reported 
here and those on industrial wastes will appear in the [W MEET- 
INGS department of /ndustrial Wastes. 


Horizon CoNCEPTS IN THE TREAT- 
MENT AND DisposaL oF WasTEs by 
Thomas J. Powers, Dow Chemical 
Co., Midland, Michigan. 


On the horizon can be seen a na- 
tion of 250 million people. It is im- 
portant for us to know how to tailor 
the wastes from the communities and 
industries which this population will 
bring, to fit the water resource avail- 
able. 

I submit that we do know how. 
We know why. Our major 
problem is economic justification. 
We, as a people, must decide how 
much we are willing to reduce our 
standard of living in order to have 
clean water. 


also 


Now an industrial man- 
ager can quickly translate pollution 
control cost to the increase in cost of 
a finished product. This increase in 
cost either reduces profit or increases 
selling price. Both affect our stand- 
ard of living. The municipal tax pay- 
er discovers that waste treatment 
costs very quickly and directly affect 
his standard of living. How much is 
a clean stream worth, not in poetic 
words, but in reduced standard of 
living? We find the ardent fisherman 
screaming for the blood of a pollut- 
ing industry, and at the same time 
voting against a bond issue which 
would reduce his personal waste load 
to the same stream. We find pres- 
sures from economic development 
promoters influencing the judgments 
of our Waste Control Agencies. We 
find states and even municipalities 


encouraging 
areas of 


industry to 
already 


locate in 
over-burdened 
streams. In essence, we are not yet 
ready to face up to the fact that we 
cannot have our cake and eat it too. 

The sanitary engineering profes- 
sion must devise cheaper ways to ac- 
complish the end of clean streams. 
The main problem of cost seems to 
stem from the fact that our wastes 
are so dilute. If the means for eco- 
nomic justification of clean streams 
are to be released less dilute wastes 
must be a horizon necessity. 











D. A. Okun 


Meeting 
Chairman 


T. J. Powers 


Horizon 
Concepts 


PERFORMANCE AND ECONOMICS IN 
SETTLING TANK DesiGNn by Richard 
Hazen, Hazen 


neers, New 


and Sawyer 


York, N. Y. 


Engi- 


Theory and logic favor the rec- 
tangular tank, just deep 
enough to prevent scour along the 
bottom. If the tanks are relatively 
long, the disturbances due to inlet 
conditions 


settling 


are minimized, and uni- 


a staff report by 
WILLIAM A. CAWLEY 
Associate Editor 


form flow can be obtained through- 
out much of the tank. Furthermore, 
the side walls, if placed close together, 
provide good wind breaks or conveni- 
ent supports for a roof in cold cli- 
mates. The principal objections to 
long rectangular tanks are the main- 
tenance of the scraper mechanism in- 
cluding underwater chains and wood- 
en flights and the difficulty in skim- 
ming the surface. The circular scrap- 
er mechanism, in either round or 
square tanks, has advantages from a 
maintenance standpoint, and for most 
purposes the skimming devices are 
superior to those furnished with rec- 
tangular tank scrapers. Another ad- 
vantage of the circular tank is the 
possibility of combining sludge scrap- 
ing and thickening. 

On the other hand, the circular 
settling tank is subject to hydraulic 
disturbances and short-circuiting, 
which may reduce substantially the 
effective surface area and detention 
time, and the performance of the tank. 
The concentration of flow over the 
effluent weir on the leeward side of 
a large circular tank during a windy 
day is ample evidence of what can 
and frequently does happen. 

In spite of theoretical considera- 
tions, actual operating data do not 
show a marked superiority of the 
long rectangular tank over circular 
or square tanks in the treatment of 
sewage. The extensive National Re- 
search Council investigation of sew- 
age treatment at military establish- 
ments during World War II showed 
little difference. Design studies in the 
writer’s office for plants ranging from 
5 to 20 mgd have proved the circular 
tanks a little cheaper, except where 
space is at a premium. For larger 
plants, compactness and the economy 
possible with common walls throws 
the balance the other way. It should 
be noted, however, that in very small 
plants the rectangular design lends 
itself to the construction of two paral- 
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lel tanks. either of which can be used 

while the other is down for repairs 
As at! sidelight, 


someone 


interesting lest 
think that the center 


effluent 


feed 
circumferential arrangement 
used in most circular tanks today 
has exceptional merit, it is worth re 
cording the comparative performance 
of an old and new tank at 
the 
boro, N. | 


square, 1]-foot side water depth, with 


primary 
South Buffalo plant in Greens 


The old tank is 70 feet 


a circular sludge scraper. The raw 
nters the tank through ports 


sewage ¢ 


below the water surface along one 
side; the effluent discharges through 
sinular ports on the opposite side. 
The new tank is 8O feet in diameter, 
9-foot side water depth, with circular 
and circum- 
The old and 


surface 


clarifier, center feed 
ferential effluent weir. 
tanks the 
area, the same sewage flow is divided 
equally between them. The 
contains a number of industrial wastes 
and is fairly strong with suspended 


new have same 


sewage 


solids averaging 230 mg/l and BOD 
averaging 400 mg/l. In the first 
three months of parallel operation in 
1958, the old tank removed 53 per- 
cent of the suspended solids and 34 
percent of the BOD; the new tank 
removed 56 percent of the suspended 
solids and 32 percent of the BOD. 

A development of perhaps major 
significance is the use of circular 
tanks with the influent applied around 
the circumference and the effluent 
taken off at the center. The perfor- 
mance of one or two such tanks treat 
ing sewage has equalled the results 
obtained with conventional tanks with 
surface loadings 4% to % as great. 
EFFICIENCY OF SeEDI- 
TaNKs by James M. 
Superintendent, New 
chelle Sewage Treatment Plant, New 
Rochelle, N. Y. 

There can hardly be a question that 
percent reduction alone in suspended 


OPERATING 
MENTATION 


3rown., Ro- 


solids is not a good measure of the 
results of treatment by sedimentation. 
\ plant obtaining a reduction of 
60.4% with an effluent of 53 mg/l 
from a raw sewage of 134 mg/], is 
not inflicting any less load on the re- 
ceiving body ot water, simply be- 
cause it is producing a_ reduction 
greater than 60°, than when a plant 
with the same flow effects a reduction 
of 50.5% and an effluent of 43 mg/1. 














J. M. Brown 


Sedimentation 
Efficiency 


Richard Hazen 


Sedimentation 
Design 


The actual load to the stream is less 
than at the higher percent reduction. 
The effect on the stream is dependent 
on pounds of solids being discharged 
which of course is determined by the 
volume and the concentration of the 
effluent. If this was not true many 
of us could dilute our effluents with 
water or any other handy diluent. 
There is little question that the con- 
centration of the raw sewage has 
more effect on percent reduction than 
overflow rate or detention time. 

An effective use of the convenient 
terms, percent removal, as a cri- 
terion for establishing efficiency of 
operating conditions may depend up- 
on a relationship between percent re- 
duction and the ppm remaining in the 
effluent. Doman of Greenwich, Conn. 
in 1945 studied the results obtained 
by combining percent reduction with 
the ppm remaining into a term he 
called “sedimentation index”. This in- 
dex is obtained by adding the percent 





Table | 
Sedimentation Studies 
1957 & 1958 


Overflow Rates influent Effluent 
g/saq. #t./d mg/! mg/! 


500- 600 134 53 
600- 70( 133 
700- 80C 28 
800- 90C 08 
900- | 00C ) 
1000-1 10C 
1100-1200 

*S. |. Sedimentation 


index 


°/, Reduction No. Samples 


60.4 19 
58.7 64 
60.! 85 
57.4 34 
56.5 35 
51.7 22 
50.5 | 
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of the initial solids remaining ( 100- 
percent removal) in the effluent to 
the ppm of solids remaining. This 
index was suggested as a more ap- 
propriate criterion of the efficiency of 
sedimentation units than the results 
obtained by simply percent reduction 
with the thought that appropriate 
standards might be derived from it. 
He concluded from the work at his 
plant that an index of 110 or less 
should be regarded as_ satisfactory 
performance. 

Referring to Table 1, it can be 
seen that the S. I. ranges from 88.6 
to 98.3. The index at the higher 
overflow rate would be 92.5 and 
would indicate the tanks were as ef- 
ficient as when the overflow rate was 
500-600 gpd/sq ft when they were 
operating with a stronger waste 
While a 60% removal may seem rea- 
sonable for an influent of 150 mg/! 
it is not logical to expect a 60% re- 
moval may seem reasonable for an 
influent of 150 mg/1; it is not logical 
to expect a 60% removal with an 
influent of 100 mg/l. It is not un- 
common today to find sewage from 
large cities where infiltration rates 
and water consumption are high with 
a suspended solids of approximately 


100 mg/1. 


CHEMICAL TREATMENT OF SEWAGE 
AND INDUSTRIAL Wastes, R. W. 
Ockershausen, Technical Service, 


Allied Chemical Corp., N. Y., N. Y. 


Explanations for the phenomena of 
coagulation are numerous. The pre- 
liminary report of a research project 
underway at the University of Florida 
suggests that . “coagulation takes 
place in three distinct phases, namely : 
(1) as the coagulant dissolves, the 
trivalent aluminum ion neutralizes 
the negative zeta potential on the 
particle: (2) when these aluminum 
ions have neutralized a considerable 
portion of the total zeta potential 
present, the resulting particles called 
“micro-flocs” still maintain a positive 
zeta potential, and continue to neutra- 
lize the negative zeta potential of the 
clay particle ; and (3) the third phase 
is one of floc growth, which is an 
adsorption phenomenon.” 

Langelier and Ludwig suggest that 
the cation exchange capacity of the 
particles in suspension exert a coag- 
ulant demand until the isoelectric 
point has been reached. In addition a 
small amount of “binder alum” is 
needed to bind the tiny floc particles. 
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Twinsburg, Ohio plans ahead... 


Twinsburg, Ohio, located between 


Cleveland and Akron, is an outstand- 
ing example of a small town which 
is planning for the future. The new 
Twinsburg Sewage Treatment Plant 
will provide for triple the present 


population. 


Whether Twinsburg’s population 
grows from its present 2,000 to 6,000 
in a year or in ten years their sewage 


disposal requirements will be taken 


PORT CHESTER. N. Y ° 


SAN MATEO, CALIF. ®* 


care of. This kind of farsighted plan- 
ning will help improve and conserve 
America’s water supply. Willard F. 
Schade & Associates, Cleveland were 


the consulting engineers. 


P.F.T. equipment at Twinsburg 
includes: one 45’ Floating Cover, 
one #170 Heater & Heat Exchanger 
Unit (Gas Fired), one lot Gas Safety 
Equipment and one UFP Aluminum 


Roof Deck. 


CHARLOTTE. N. C. 


Waste Treatment Equipment 
Exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


* JACKSONVILLE *© DENVER 
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INSIDE 
an outright cost-saver 


Here’s a clear picture of why you can depend on 
Weinman split case centrifugal pumps to cut liq- 
uid handling costs. And this holds true for 
circulating and pressure boosting service of hot 
or chilled liquids. 

1. Horizontal split-casing opens easily for in- 
spection; entire rotating element is removed 
without disturbing pipe connections or 
driver. You save maintenance time and 
costs. 

. Efficient 1-piece impeller. Machined exterior 
surfaces, hand finished interior surfaces to 
minimize friction losses. Result: More li- 
quids handled with less power. 

. Hard bronze impeller wearing rings, fitted 
to extra close ring clearances, Efficient, last 
longer, easier to replace. 

. Machined, manganese-chrome alloy steel 
shaft. Delivers full power without deflec- 
tion or vibration. This means less wear, 
longer service life, lower maintenance costs. 

. Sealed ball-bearing housings. Entire rotat- 

ing element with bearing housings is re- 
moved and reinstalled simply. And, there’s 
no chance of misalignment or exposing the 
bearings to water and dirt. 
Complete information about money-saving 
Weinman split-case centrifugal pumps is in- 
cluded in Bulletins No. 1000, No. 1100, No. 
1200 DS, No. 1200 SS. You can get your free 
copies by just asking us for them. Or, call 
your Weinman Pump Specialist. He’s listed 
in the Yellow Pages. 


Weinman horizontal 
split-case pumps are 
available with capacities to 4000 GPM. 


«WEINMAN PUMP: 


290 SPRUCE ST COLUMBUS 8, OHIO 


CENTRIFUGAL SPECIALISTS 
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July 12-17—San Francisco, Calif (Civic Auditorium ) 
A.W.W.A., Convention, Secy., Harry E. Jordan, 
A.W.W.A., 2 Park Ave., New York 16, N. Y. 










































































July 12-17—San Francisco, Calif. (Civic Auditorium ) 

~ Cacrrornta Section, A.W.W.A., In Conjunction with 
National Convention, Secy., Roy E. Dodson, Jr., San 
Diego Water Dept., Balboa Park, San Diego 1, Calif. 


July 13-17—Boulder, Colo. (Univ. of Colorado ) 

’ WesTERN ResourcES CONFERENCE, Write: Commit- 
tee on Western Resources, New Chemistry Bldg., Rm. 
305, Univ. of Colorado, Boulder, Colo. 

July 20-Aug. 14—Amherst, Mass. (Univ. of Mass.) 

~ USPHS SumMer TRAINING SHortT Courses, Write: 
Sylvan C. Martin, Reg. Engr., Region II, Rm. 1200, 
42 Broadway, New York 4, N. Y. 

July 22-25—Berkeley, Calif. ( Univ. of Calif.) 

’ First INTERNATIONAL Conr. ON Waste Dtsposat 
IN MARINE ENVIRONMENT, Prof Erman A. Pearson, 
San. Engr., Research Laboratory, Univ. of Calif. 
Serkeley 4, Calif. 

Aug. 12-14—University Park, Pa. (Pa. State University) 
PENNSYLVANIA SEWAGE & INDUSTRIAL WASTEs ASSN., 
Secy., J. R. Harvey, 996 S. Main Street, Meadville, Pa. 


Aug. 13-——Vinal Haven, Maine 
Maine Water Urivities Assn., Secy., G. F. 
89 Western Ave., Augusta, Maine 

Aug. 17-21—Cincinnati, Ohio (Taft San. Engrg. Center ) 
Suort Course “Recent DevELOPMENTS IN WATER 
3AcTERIOLOGY.” Write: Chief, Training Program, 
4676 Columbia Pkwy., Cincinnati 26, Ohio 


Laurin, 


Aug. 27—Springfield, Ill. (Abraham Lincoln and St. 
Nicholas Hotels ) 
3rp WaTeER Supply CONFERENCE sponsored by the 
Illinois State Chamber of Commerce, Secy., J. G. Ron- 
chetto, Water Resources Committee, Ill. State Cham- 
ber of Commerce, 20 North Wacker Drive, Chicago 
6, Il. 

Sept. 2-4—Huron, So. Dak. (Marvin-Hughitt Hotel) 
South Dakota Water & Sewace Works COonr., 
Secy., Don C. Kalda, Pierre, So. Dak. 

Sept. 8-10—Moran, Wyoming (Jackson Lake Lodge ) 
Rocky Mountain Section, A.W.W.A., Secy., V. A. 
Vaseen, 833 - 23rd St., Denver 2, Colo. 

(Jointly With) 
Rocky Mountain Sewace & INDUSTRIAL WASTES 
Assn., Secy., Verne E. Plath, P. O. Box 149, Engle- 
wood, Colo. 
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GALLONS PER MINUTE 
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Auxiliary service is the job for six 10 x 8 A-C pumps. 


They are driven by Allis-Chalmers motors. 


From the smallest auxiliaries to giant, main system 
pumps, the range chart for Allis-Chalmers pumping 
units covers practically every public works require- 
ment. This outstanding one-source equipment avail- 
ability is a good reason why A-C should be given 
“first call” in modernizing the pumping facilities of 
your municipal system. 


And complete line is only one “plus’”’ for Allis- 


i 


3| § 


0; © > 





i 
Main station application involves 12 A-C 72-inch Type SP 
pumps like that shown. 


Chalmers. Teamed motors and control; customized 
standardization of parts and materials; engineering 
assistance and nationwide service are others. 


Whatever your need in centrifugal pumps (and 
A-C builds units even beyond the chart shown) , con- 
tact your representative or distributor. For additional 
information, write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1023-PW 





SEND FOR FREE 


CHLORINE MANUAL 


Get 76 pages of useful, quickly 
digested facts on chlorine. 

Bulletin 125 is a de luxe, stiff- 
covered, soil-resistant manual, or- 
eanized for easy reference. It... 


Lists physical properties with help- 
ful charts and graphs. 


Tells how to handle chlorine safely. 
Describes and illustrates equipment. 
Describes standard containers. 


Tells how chlorine is made. Gives 
history of famous Hooker S cells. 


Lists many services available from 


Hooker. 


Com 
Address 


HOOKER CHEMICAL CORPORATION 
1707 UNION STREET, NIAGARA FALLS, N. Y. 
Sales Offices: Chicago, Detroit, Tacoma 
Los Angeles, New York, Niagara Falls 
Philadetphia, Worcester, Mass. 


in Canada: Hooker Chemicals ttd., N. Vancouver, B.C. 
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Sept. 9-11— Milwaukee, Wis. (Hotel Schroeder) 
Wisconsin Section, A.W.W.A., Secy., Harry Brei- 
meister, City Engrs. Office, City Hall, Milwaukee 2, 
Wis. 

Sept. 9-11—Atlanta, Ga. (Ga. /nst. of Tech.) 

GEORGIA \WATER & SEWAGE AsSN., Secy., A. 
Storey, 1210 Hemphill Ave., N. W., Atlanta, Ga. 

Sept. 9-11—Liverpool, Nova Scotia, Can. (White Point 
Beach Lodge ) 

MaritiME Brancu, CANADIAN Section, A.W.W.A., 
Secy., J. D. Kline, Public Service Commission, P. O. 
Box 608, Halifax, N. S. 

Sept. 13-18—Atlantic City, N. J. 
136TH NATIONAL MEETING AMERICAN CHEMICAL 
Society, Secy., H. B. Gustafson, P. O. Box 5033, Tuc- 
son, Ariz. 


Sept. 14-16—Lexington, Ky. (Lafayette Hotel) 
KENTUCKY-TENNESSEE Section, A.W.W.A., Secy., 
J. Wiley Finney, Jr., Howard K. Bell, Cons. Engrs., 
553 South Limestone St., Lexington, Ky. 

(Jointly With) 
KENTUCKY-TENNESSEE INDUSTRIAL Wastes & SEw- 
AGE Works Assw., Secy., S. Leary Jones, Cordell Hull 
Bldg., Nashville, Tenn. 

Sept. 16-18—Minneapolis, Minn. (Pick-Nicollet Hotel) 
NortH CENTRAL Section, A.W.W.A., Secy., L. N. 
Thompson, Gen. Mgr., Water Dept., St. Paul 2, Minn. 

Sept. 16-18—Upper Saranac Lake, N. Y. (Saranac Inn) 
New York Section, A.W.W.A., Secy., Kimball 
Blanchard, 19 W. 50th Street, New York 20, N. Y. 





Sept. 20-23—Lake Placid, N. Y. (Lake Placid Club) 
New ENGLAND Water Works Asswn., Secy., 
Joseph C. Knox, N.E.W.W.A., 73 Tremont St., 
Boston 8, Mass. 











Sept. 23-25—Grand Forks, No. Dak. (Dacotah Hotel) 
Dakota WateR & SEWAGE Works ConrF., Secy., 
W. Van Heuvelen, c/o State Dept. of Health, Bis- 
marck, N. Dak. 

Sept. 23-25—Saginaw, Mich. (Bancroft Hotel) 
MicuiGan Section, A.W.W.A., Secy., T. L. Vander 
Velde, State Dept. of Health, DeWitt Road, Lansing 4, 
Mich. 


Sept. 27-29—Kansas City, Mo. (Hotel President) 
Missourr Section, A.W.W.A., Secy., Warren A. 
Kramer, Div. of Health, State Office Bldg., Jefferson 
City, Mo. 


Sept. 27-30—St. Paul, Minn. (St. Paul Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, 
Secy.. F. J]. Van Antwerpen, 25 W. 45th St., New 
York 36. N. Y. 

Sept. 28-30—Toronto, Can. (Royal York Hotel) 
CANADIAN INSTITUTE ON SEWAGE AND SANITATION, 
Secy., Dr. A. E. Berry, 72 Grenville St., Toronto, 
Ontario, Can. 

Oct. 7-9—Baltimore, Md. (Sheraton Belvedere Hotel) 
CHESAPEAKE Section, A.W.W.A., Secy., Carl J. 
Lauter, 6955 - 33rd St., N.W., Washington 15, D. C. 

Oct. 8—Kingfield, Me. 

Marne Water Utivities Assn., Secy., G. F. Laurin, 
89 Western Ave., Augusta, Maine 

Oct. 8-9—Pocatello, Idaho 
INTERMOUNTAIN Section, A.W.W.A., Secy., W. C. 
Hague, Chief Engr., Metropolitan Water Dist., 703 
Tribune Bldg., Salt Lake City, Utah 
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“Umpteen” 
different 
suppliers 


...is costly to you 


Save Time, Effort, Money 
with "Teamed” equipment 


A multitude of suppliers, each with a product 
for your project, means endless conference hours 
coordinating equipment designs, delivery sched- 


ules, erection services. It means many extra phone 
calls, telegrams, voluminous correspondence! 
Here’s an easy, efficient way to get most of the 
equipment for your project — pumps, motors, 
control, condensers, blowers, generators, etc. from 
one source. One inquiry and Allis-Chalmers pub- 
lic works specialists and product specialists 





and your consultants 


coordinate all products to your project design 
and specifications. Allis-Chalmers assumes sole 
responsibility for equipment delivery and contin- 
uing field service. There’s no “buck passing.” 

Cut out all the waste of time, effort and money 
involved in coordinating a multitude of suppliers 
by contacting your A-C representative—or write 
Allis-Chalmers, General Products Division, Mil- 
waukee 1, Wisconsin. 


“Teamed”™ Equipment from Allis-Chalmers — Pumps, motors, 
motor-generators, motor control, condensers, blowers, hydraulic 
turbines and generators, water conditioning, transformers, switch 
gear, butterfly valves, diesel engines. 


ALLIS-CHALMERS 


A-5989-PW 
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News of Suppliers 





Pittsburgh Coke Expands 
Activated Carbon Div. 


Pittsburgh Coke & Chemical C 
Pittsburgh, Pa., has announced a 
major expansion of its activated cat 


bon plant capacity. 

Engineering for the new project 
has been completed and construction 
is scheduled to shortly. The 
additional facilities are 
part of the 


sit ms 


start 
pre duction 
\ctivated 


long-range 


Carbon L\ivi- 
expansion pr 
gram based on the broadening use of 
its granular activated carbons as 
prime purifier in 


processes. 


many indu 


The company noted that upon 


Robert L. Young has assumed the 
position of Industrial Water Soften- 
ing Specialist. Mr. Young will work 
with water manufacturers 
and consulting engineers. 


softener 


Mr. Young was formerly employed 
for 8 years by the Clayton Manu 
facturing Co., serving as Field Engi 
neer and District Manager. 

He is a graduate of California 
Maritime Academy and served as an 
Engineering Officer during the war 
in the U. S. Merchant Marine. 
25-Year Warranty on 
Shone Ejectors 
Co., Melrose 


Yeomans Brothers 


are subject to the manufacturer's war- 
ranty of one year. 

In announcing the warranty, the 
company stated that this represents 
but a fraction of the known useful 
lifetime of the Shone. The actual life- 
time still is undetermined, as one in- 
stallation has been in operation since 
1889. 


Executive Appointments 
at Pleuger 

Pleuger Submersible Pumps, Inc., 
Pa., announced the 
following appointments in the com- 
pany : 

Mr. Helmuth Loose of Hamburg, 
Germany has been appointed as Ex- 
ecutive Vice-President. He has been 


Lancaster, has 


with Pleuger for many years and, 
while in Germany, he was in charge 


Park, Ill., has announced a new 25 
year warranty on the Shone Mechani- 
cal Sewage Ejector. 


pletion of the new plant addition later 
this year, Pittsburgh Coke will have 
more than doubled its activated car 
bon production capacity since 1957 


of exports to the U.S. 

Mr. Thomas J. Finn, Jr., has been 
appointed Sales Manager. Mr. Finn 
was formerly the assistant advertising 
manager of the Daily Review in To- 
wanda and has been associated with 
the Major Drilling Co. and the Bel- 
mont Oil Co. of Tyler, Texas. 

J. L. B. Jackson of Lubbock, Tex- 


CONTINUED ON PAGE 124A 


The warranty is limited to replac- 
ing or without 


f.o.b., its works, any of the follow 


repairing charge, 


R. L. Young Joins Morton 


Ps a ing components: 
Salt Company 


sewage (or waste) 
receiver, mechanical air and exhaust 
control and the Shone inlet and dis- 


charge check valve. All other parts 


The Morton Salt Company, Chi 
cago, IIL, that Mr 


has announced ; 





most unique advance in water filtration. 
Here are some of the major advantages: 

low initial cost © high filtra- 

tion efficiency © automatic 

and continuous operation under 

open gravity conditions ¢ small 

head loss, eliminating pumping 


FOR GASOLINE DIESEL & GAS ENGINES 


Synchro-Start's new protective engine controls have 
been designed, for the starting and stopping of 
engines from remote pilot devices, such as pressure 
switches, float switches, power failure relays, etc., 
and are completely automatic in operation. 


These dependable controls are encased in a steel, 
dust proof cabinet, and now feature enclosed PLUG- 
IN RELAYS as well as OVERLOAD BREAKERS. The 
plug-in relays simplify what little field maintenance 
that may have been required in older models, while 
the overload breakers eliminate the necessity of 
replacing fuses. 





In designing this unit we have used the same high 
quality materials and workmanship that our custom- 
ers have come to expect throughout Synchro-Start’s 
27 years of manufacturing engine controls. 


¢ i SYNCHRO-START PRODUCTS, INC. 
; Since 1932 
i B15] NORTH RIDGEWAY AVENUE - 


SKOKIE, ILLINOIS 
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JUST SECONDS SEPARATE THESE PICTURES! 


With dig-and-dump speed like this, figure the extra 
income that’s yours from a rapid-cycling Oliver 770 
tractor with No. 70 backhoe and 778 loader! 

Whether you are grubbing out heavy-rooted stumps 
as here...doing production trenching...or handling 101 
other backhoe jobs, you capitalize on more modern 
tractor design with highest engine and hydraulic power 
to get stepped-up job production. 

Note the easy job this operator has of it—how all 
controls are conveniently in hand, in his lap. No time- 
wasting long reaches; operation is finger-tip simple, the 
nontiring Oliver way. 

Oliver gives you three great new wheel tractor models 
—each a master for easy mobility, exceptionally wide 
work scope and all the advantages that put more job 
contracts into your pocket! 


Job-Test These Olivers Now! 


NEW OLIVER 550—an all-purpose, versatile, budget- 
priced tractor of high-income ability. Gas or diesel. 558 
loader capacity is 12 cu. ft....works with all mounted 
equipment, 70 backhoe and 3-point hitch tools. 


OLIVER 770—a top-speed performer in its popular-size 
class; today’s biggest value. Mounts %4-yd. loader; is 
available with ‘“‘Reverse-O-Torc’”’ instant, finger-tip re- 
versing; backhoe buckets from 12” to 36”. Gas or diesel. 
OLIVER 880 —the big-production, heavy-duty loader or 
backhoe. Loads ultrafast with 1-cu.-yd. loader and 
““Reverse-O-Torc’”’ control. Backhoe gives you fast, 
deep digging just like the big rigs at a fraction of the 
price! Gas or diesel. 


T-2 
TELL ME MORE...give me full details on the Oliver model 








I have checked: 
(C Oliver 550 [Jj Oliver 770 [] Oliver 880 


() I want a job demonstration, please. 


Industrial Division, 19300 Euclid Ave., Cleveland 17, Ohio 
a complete line of industrial wheel and crawler tractors and matched allied equipment 


| ie OLIVER corrporation 


Position 


Address 
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PRESSURE PIPE .. 


its bore stays clean year after year 


“KeM” Asbestos-Cement Pressure Pipe is as 

modern as the Jet Age in which we live. 
This tax-saver sends maintenance costs 
tumbling. 


The bore remains smooth and clean...no 

clogging and no rusty discoloration of water 

. and pumping costs remain low. Being made 

of tough, high-tensile-strength asbestos fibers 

and portland cement, ““K&M” Asbestos-Cement 

Pressure Pipe is practically indestructible. Won’t 

The finest coupling in the industry! Exclusive patented “K&M"’ corrode or tuberculate. And, it’s completely 


FLUID-TITE Coupling connects in two easy steps. Seals tight and 


stays tight ...no matter how high the pressure climbs. Sealing immune to electrolysis. Joints are permanently, 
rings are self-energizing. No cumbersome coupling puller is 


required. And, a 5° deflection per coupling if you need it. automatically root-tight and water-tight. 


WATER & SEWAGE WORKS, JULY 








for uninterrupted, trouble-free service 


“K&M” Asbestos-Cement Pressure Pipe is a 
thrifty pipe. Its low initial cost is often your 
last cost. Its lightweight reduces shipping and 
handling costs. 


This thrift carries over into installation. You 
can install ‘‘K&M” Asbestos-Cement Pressure 
Pipe in practically all kinds of weather and soil 
conditions . . . with unskilled labor . . . and 
without heavy machinery. In fact, you can lay 
more pipe per hour than you’ ve ever done before. 


What makes “K&M” Asbestos-Cement Pressure 
Pipe so special? Eighty-five years of asbestos 


engineering by one of America’s pioneers in 
asbestos products. Put this wealth of experience 
to work for you. Write to us today. 


BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+ AMBLER ¢ PENNSYLVANIA 
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Wedge-Lock 


THE JOINT 
with the 


PROTECTION 


a 


eon 


FAST INSTALLATION! 


When you install Vitrified Clay Pipe with Wedge-Lock Factory-Made Joints, 

you leave nothing to chance. Wedge-Lock pre-cast Joints are bonded to bell 

and spigot . . . snap together instantly . . . seal the entire circumference of the 

pipe to reduce infiltration and resist roots. Always specify Wedge-Lock, your 

Full Circle of Protection against infiltration . . . root problems. . . job delays 
. ultimate high cost resulting from costly repairs or maintenance. 


Write to listed manufacturers for literature or an actual Wedge-Lock demonstration 


Wedge-Lock ciay pipe 


THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 


Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 
Cannelton Sewer Pipe Company..Cannelton, Ind. Larson Clay Pipe Company Detroit, Mich, 
The Clay City Pipe Company....Uhrichsville, Ohio The Logan Clay Products Company..Logan, Ohio 
The Evans Pipe Company Uhrichsville, Ohio The Robinson Clay Product Co Akron, Ohio 
Graff-Kittanning Clay Products. .Worthington, Pa. The Stillwater Clay Products Co..Cleveland, Ohio 
Superior Clay Corporation Uhrichsville, Ohio WLC-159-105-A 
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THE MATHEWS 
FLANGE BARREL 
HYDRANT 


Dry-head construction 


We 
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_ 
eS 
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Flange permits nozzle section to ro- 
tate 360° 


wee ees eee ee 
» 
» SS ‘ 
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Optional breakable flange and stem 
coupling permits replacement without 
excavating 


f¢} 


te 
.. 


% be 
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Extension section available 


Bell, flange or mechanical-joint pipe connec- 


tions; conventional or O” ring packings 


R. D. WOOD 
COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of ‘Sand-Spun” Pipe (centrifugally cast in sand molds) and R.D. Wood Gate Vaives 
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‘Just our luck, Orgie. We win first prize and it 
turns out to be a year’s supply of PITTCHLOR °!” 


“Too bad. But we might just as well get used to situations like this, 
because Pittchlor is growing in pepularity with water and sewage works 
engineers everywhere.” 
Algie’s right. Water control specialists rely on Pittchlor’s rapid release 
of 70% available chlorine to solve problems caused by chlorine-suscep- 
tible algae and bacteria. Dry, free-flowing, and highly stable, Pittchlor 
is designed for chlorination of water supply systems, sewage treatment, 
B.O.D. reduction, odor control, and effluent disinfection. 

Pittchlor can be applied manually or mechanically, and both forms 
provide effective, economical protection. For complete information, con- 
tact your nearest Columbia-Southern distributor. 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION 








PITTCHLOR—in resealable 
3% |b. and 5 Ib. cans, 
100 Ib. drums 


A Subsidiary of Pittsburgh Plate Glass Company ® One Gateway Center, Pittsburgh 22, Pennsylvania 
DISTRICT OFFICES: Cincinnati ¢ Charlotte ¢ Chicago ¢ Cleveland ® Boston © New York ® St. Louis © Minneapolis © New Orleans 


Dallas ¢ Houston ® Pittsburgh ¢ Philadelphia ¢ San Francisco 
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IN CANADA: Standard Chemical Limited 
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sTREET CLOSED 
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Vis dud have te 
do ii again! 

ce, CAST IRON PIPE c= 


Appeal of the AWWA to American communities 

AWWA to “Do It Now” in speeding up improvements of 

: water systems brought good results in 1958. This year 

National Survey Shows: many more communities are launching water works 

and sewer improvement and expansion programs to 
provide for increased future water needs. 


























Twenty per cent of the systems 
are deficient in supplies of 


avaliable water... When your community develops its water system, 


make sure you don’t have to “do it again” 10 or 15 
years from now. 


Forty per cent need more 
transmission facilities... 
Thirty per cent are short of 
pumping capacity... Only permanent Cast Iron Pipe can provide this 
Forty per cent require greater assurance. Its record of long life — a century or more 


treatment capacities and better 


— and its minimum maintenance cost have never been 
treatment methods... 


matched by any other pipe ever made. That’s why it 


Thirty per cent are deficient in has long been known as “America’s No. 1 Tax Saver.” 


ground storage capacities... 
Forty per cent need more elevated Our Company does not manufacture pipe, but supplies 
distribution storage... the nation’s leading Cast Iron Pipe manufacturers 


Sixty per cent must provide bigger with quality iron from which quality pipe is made. 











and better distribution systems. | | 
N Joorwaro IRON COMPANY 


we WOODWARD, ALABAMA 
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"A NEW HYDRAULIC PRINCIPLE FOR... 
@ Maximum Hydraulic Efficiency © Greatly Increased Capacity 
@ Maximum Use of Tank Volume © Simple Scum Removal 


@ Optimum Settling Conditions 
IN CIRCULAR TANKS 

















Cutaway view of Rex Rim-Flo. 


Simplified cutaway view of 
Rex Rim-Fio illustrating flow 


For additional information on 
Rex Rim-Flo or any of the other 
plus value Rex Equipment, write 
CHAIN Belt Company, 4663 W. 
Greenfield Ave., Milwaukee 1, 
Wiscons in. 
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“Backwashing simple, uniform and infrequent... ALOXITE” 
porous plates have operated 9 years without attention’ 


— says Mr. J. E. HOLZER The Water Works of the City of Rock Island handles Missis- 
, sippi River water and serves a population of 52,000 over a 

Supervisor Water Treatment and 10% sq. mile area. Demand varies from 61 to 10’, MGD. 
Storage Division, City of Rock Island, Nine years ago the plant was remodeled by Greeley and, Hansen 

shown (right) below with Mr. Keith Engineers, Chicago and ALOXITE aluminum oxide underdrain 

Pfaff, Water Treatment Operator. plates installed with anthracite filter media in 10 units, each 
20’ x 30’. 

These plates have eliminated mudballs, which were pre- 
viously a problem,” says Mr. Holzer.” Backwashing is infrequent 
and easy —we get an even wash on the entire surface, with no 
high spots. We use a minimum of water and of course there’s 
no pulling down of the filter beds to clean them. The ALOXITE 
plates have cut downtime almost in half. We expect to add 
six more filters and these also will be ALOXITE-equipped.” 

Superintendent of Public Works for the City of Rock Island 
is Mr. Earl T. Miller 


CARBORUNDUM 


Registered Trade Mark 


Dept. X-79, Refractories Division, Perth Amboy, N. J. 
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Combination sewage-disposal-refuse-incineration plant at Waterbury, 
Connecticut. Designed for an equivalent population of 100,000 and an 
influent flow of 15 mgd, the plant disposes of primary raw sludge through 
vacuum filtering, drying the filter cake in a C-E Raymond Flash Drying 
System, and burning it in the refuse incinerator. 


-~* s 
“ a 


Consultants: Malcolm Pirnie Engineers, New York City 


At Waterbury, Connecticut . . . 


C-E RAYMOND FLASH DRYING SYSTEM 
DRAMATICALLY EXCEEDS CAPACITY 
GUARANTEES =: By 70% for quantity of filter cake handled 


* By 45h for moisture evaporated 
* By 66% for dry solids produced 


The C-E Raymond Flash Drying System has consist- 
ently exceeded capacity guarantees at Waterbury. There 
were many reasons for the selection of the Raymond 
System other than the proven, built-in, plus-perfor- 
mance typical of this equipment. One of these is its 
ability to utilize no-cost Btu’s of hot gases from batch- 
fed refuse incinerators for drying filter cake. 
Waterbury’s modern sewage disposal facilities, placed 
in operation in 1951, were built in conjunction with 
mixed refuse incinerators. It had been planned that 
flash-dried sludge would be used for soil conditioner, 
but the sewage influent contained industrial wastes and 
heavy concentrations of grease which rendered the pred- 
uct unsuitable for such use. It was then decided to burn 
the dried sludge. But, disposing of sewage sludge in a 


refuse incinerator requires effective moisture removal 
so that the material will burn —a requirement easily 
met by the C-E Raymond System — as proved by the 
performance figures. 

The Waterbury record proves how efficient utilization 
of proper equipment, conservatively designed, together 
with excellent operation by plant personnel, can reduce 
significantly sewage sludge disposal costs. 

The Raymond System is available either for use with 
refuse incineration as at Waterbury, or as a completely 
integrated unit to dry and/or incinerate any quantity of 
sludge, separately or concurrently. 

For details, contact your nearest C-E office. Our spe- 
cialists will be glad to discuss, with you or your con- 
sultants, how this system can bénefit your community. 


COMBUSTION ENGINEERING Ky 


RAYMOND DIVISION 
Eastern Office: 200 Madison Avenue, New York 16, N. Y. 


1132 West Blackhawk Street, Chicago 22, Illinois 


C-207 


Western Office: 510 West Sixth Street, Los Angeles 14, Calif. 


Canada: Combustion Engineering-Superheater Ltd. 


ALSO FLASH DRYING AND INCINERATION FOR INDUSTRIAL WASTE DISPOSAL 
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@ Four Foxboro Dynalog oxidation-reduction poten- 
tial transmitters form the heart of this Chromate 
Waste Reduction System at Boeing Airplane Com- 
pany. Dynalog instruments transmit pneumatic sig- 
nal to remote control panel (below). Two Beckman 
pH Amplifiers can be seen in the center. Consulting 
engineers: Wilson & C-mpany, Salina, Kansas. 


Central Graphic Control Panel for Boeing's Indus- 
trial Waste Treatment Plant. Panel includes controll- 
ers for flow and liquid level of various tanks, as well 
as recorder-controllers for the Foxboro ORP meters. 


using Foxboro continuous waste control system 


At the Boeing plant in Wichita, Kansas, toxic hexava- 
lent chromate waste from plating tanks must be 
reduced to trivalent chromium. Control of this com- 
plicated reduction process is handled by a Foxboro 
Continuous Waste Control System. 


Four Foxboro ORP (oxidation-reduction potential ) 
Meters are the heart of the system. These sensitive 
instruments take continuous ORP electronic measure- 
ments — pneumatically control addition of sulphur 
dioxide when oxidation potential starts to rise. 


Simple or complex — waste treatment systems are 
everyday business for Foxboro. Years of experience, 


plus pace-setting instruments like the Foxboro Mag- 
netic Flow Meter, the Foxboro Dynalog* Recorder, 
and the Foxboro ORP Recorder have made it possible. 
Write us about your industrial waste treatment prob- 
lem. We'll be glad to send you literature — or have 
an engineer call on you at your convenience. The 
Foxboro Co., 897 Neponset Ave., Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


OXBOR 


REG. U.S. PAT. OFF. 


WASTE CONTROL SYSTEMS 
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These three 18 x 18 heavy duty Sutorbilt blowers operate at 350 
rpm, deliver 2400 cfm against 7 psig . . . operate continuously for 
many, trouble-free years. San Jose Sewage Treatment Plant. 


SUTORBILT BLOWERS 
MINIMIZE AIR CONTAMINATION 


You can depend on Sutorbilt Positive-Pressure Blowers and 
Gas Pumps to deliver clean, dry air or gas for many years, 
without costly maintenance and loss in efficiency. Reasons 
include precision-machined, wide-face herringbone gears, 
extra-rugged exclusive Sutorbilt timing hub, heavy-duty anti- 
friction roller bearings . . . closely-held tolerances throughout. 
Grease and oil seals, or in some instances, a five ring packing 
gland, insure integrity of air seal where shaft passes through 
the blower headplate. 


Write for illustrated brochure giving complete 
specifications. 


Representatives located in principal cities. 1 Saket hal 
Consult your classified telephone directory. 


ice) 1:315 ae CORPORATION , 2966 East Victoria St. « Compton, Calif. 


Subsidiary of Fuller Company, Cat qua, Pa. 





1S WELL BUILT ROTARY POSITIVE-PRESSURE BLOWERS AND GAS PUMPS WITH VERTICAL OR HORIZONTAL MOUNTING 
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Planting 1980 Profits 


Your financial success... your revenue 
and rate problems this year depend 
partly on the cost of replacing pipe 
buried long ago. 

So will it be in the year 1980...and 
2000. Your costs then will depend on 
the quality of the piping and planning 
you do today. 

Look now to proven new materials : 
Tough, durable plastics . . . corrosion- 
proof, non-fouling plastics...pure, non- 


Ace-Ite®, Ace Riviclor® and Ace Supplex® 
are approved for drinking water. 


® 


toxic plastics developed specifically for 
water. 

And use all the experience you can 
find when applying these cost-saving 
materials ... experience in depth only 
American Hard Rubber Co. can offer. 

The first Ace plastic pipe was 
installed over 50 years ago (hard rub- 
ber was the first plastic). Some of this 
pipe is still at work! Now seven types 
of Ace pipe are used by water and sew- 


age utilities... led by Ac. Riviclor®, 
Ace-Ite® and Ace Supplex® for chemi- 
cal feed lines, water mains and service 
lines. Thousands of Ace rubber-lined 
treatment tanks, valves, pumps, fittings 
and molded parts are in use. We are 
also leading suppliers of hard rubber 
precision parts for water meters. 

Put this unparalleled water works 
experience to work for you...for the 
future of your community...with Ace 
plastic pipe. 


/\(SIE RUBBER & PLASTICS EQUIPMENT 
BY , HARD RUBBER COMPANY 
DIVISION OF /A\INAIIEIR CORPORATION 


ACE ROAD + BUTLER, WJ. 
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as, has been promoted to District 
Sales Manager. Mr. Jackson has been 
in the pump business for 35 years and 
prior to his becoming a Pleuger rep 
resentative in the 
was associated with other large com 
panies in Texas and California. He 


is now making his headquarters in 


A TYPE FOR EVERY SERVICE 
RUGGED — DEPENDABLE 


NON-CLOG DRY PIT 
pump with double suc- 
tion elbow and stand. 
Send for Bulletin 
1850.5. 


NON-CLOG WET PIT with 
cover. Single unit. Du- 
plex models with alter- 
nating controls avail- 
able. Send for Bulletin 
1850.2 

















Texas territory, he 


the Caprock Hotel in Lubbock, Tex- 


as. 


Gillard Joins STETSCO 

Steel and Tank Service Co., Char- 
lotte, North Carolina, has announced 
that Jack H. Gillard has joined the 
company as Protective Coating Ap- 
plication Engineer. 


DRY PIT - WET PIT 
SUBMERSIBLE 
HORIZONTAL 


CHOICE OF 
IMPELLERS 


mac) 


Ta 


arom. 


z 
: 


> 


A 


ema ck i NCO, 
— 


‘ hie 


HORIZONTAL NON-CLOG MODEL 
with flexible coupling. 
Send for Bulletin 1850.5. 


Outstanding performance and long 


Mr. Gillard has served as applica- 
tion advisor with Sherwin-Williams 
company for 16 years; as general 
painting superintendent in 4 Dow 
Chemical plants; and for 14 years 
with Amercoat Corporation as 
service engineer and application ad- 
visor on protective coatings. 

He comes to Steel and Tank Serv- 
ice Company from 2 years at the 
duPont Plant in Aiken, S. C. on the 
Atomic Energy Commission Project, 
as advisor on protective coatings to 
field engineers and painters. 


was 


Rockwell Names 
Jones Ass’t. V.P. 

Rockwell Manufacturing Com- 
pany’s Meter and Valve Division, 
Pittsburgh, Pa., has announced that 
Everett M. “Casey” Jones has been 
named assistant to the vice president. 


‘Casey’ 


Mr. Jones will be responsible for 
Rockwell meters, valves and instru 
mentation used by the utility 
and sewage industries. 
joining Rockwell he was 
vice president and general manager 
of Simplex Valve and Meter Co., a 
subsidiary of Pfaudler Permutit, Inc. 
“Casey” joined Simplex in 1930 as a 
sales trainee, and in his most recent 
position was responsible for 
manufacturing, 
search activities. 


water 


Before 


sales, 


engineering and re 


A native of Philadelphia, he 
resides in Lancaster, Pa. Mr. Jones 
studied civil engineering at Lehigh 
University and Worcester Polytech- 
nical Inst. He is a member of the 
American Water Works Assn. and 
the Federation of Works 
Manufacturers. 


now 


Sewage 


Worthington Promotes Wood 


trouble-free service from every type. = == Vela Worthington 
- Pacific Non-Clog Sewage Pumps combine — a | | N. J. 

all desirable design features that as : ; 
efficient, economical and. dependable 0 
_ ation and service. 


Order now. ALL TYPES AVAILA 
FOR DAMEDIATE SHIPMENT. 


we » 


Corp., Harrison, 

, has announced that Charles D. 
Wood of the Corporation’s Boston 
District has been appointed District 
Office Manager at Boston, succeeding 
Richard M. Cleveland who will retire 
on June 30. 

A complete unit ready to in- : 

stall includes pump, motor, Mr. 

automatic controls and cable 


to control panel. Send for Bul- 
letin 1850.5. 


ACIFIC PUMPING CO. 


Established 1907 
Manufacturers and Distributors of Pumps for Every Service 
MAIN OFFICE AND FACTORY: 9301 San Leandro S$t., Oakland 3, Calif. 
+ Portland, Ore. - Seattle, Wash. . Los Angeles, Calif. . Dallas, Texas 


Wood is a graduate of the 
Univ. of 


. 


Tennessee with a degree in 
Mechanical Engineering. He joined 
Worthington at Boston in 1939 as an 
application engineer. Following serv- 
ice with the U. S. Navy during 
World War II, attaining the rank of 


OAKLAND, Calif. CONTINUED ON PAGE 126A 
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HE A. P. SMITH MANUFACTURING CO. 


produces, FIRE HYDRANTS A. W. W. A. Specification 
and High Pressure — Compression Type — Dry and Wet Barrel 

| GATE VALVES sizes 2” thru 66”, Manual, Hydraulic 
Cylinder, Electric Motor Operated for Low, Medium and High Pres- 
sure Service. INSERTING VALVES sizes 4” thru 48” for 


inserting under pressure. — Wa y TAPPING SLEEVE AND VALVES 


sizes 4” x 2” thru 60” x 48” for branch connections under pressure. 


- THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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Lt. Comdr., he returned to the Bos- 
ton Office, serving as Application and 
Field Service Engineer and Technical 
Representative. 

Mr. Wood is a member of the 
Mass. Society of Professional Engi 
neers, the New England Water 
Works Association, and the Welles- 
ley Country Club. 

Richard M. Cleveland’s retirement 


vier dy 
MA VW \' 
oe'yy!! i 


\ /{ 


CONTINUED FROM PAGE 124A 
comes after forty-two years with the 
Corporation. He joined the com- 
pany’s Holyoke Works in 1917. After 
serving with the U.S. Navy in World 
\Var I he was assigned to the Boston 
Office as a salesman; and in 1940 was 
appointed Northwestern Marine Rep- 
resentative. In 1941 he was made Dis- 


trict Office Manager at Boston. 


TREES AND WATER 


Strange as it may seem, there are some disadvantages to civilization. 
Two of them are water pollution and ground water shortage. 
The more people in a community, obviously the more serious 
the water pollution prospects become, due to both domestic and 
industrial waste materials. Also as populations grow, forest areas 
tend to decrease. Growing cities, new and bigger industries, more 
and larger farms mean less forested area and less trees, faster 
rainfall runoff and less ground water storage. Trees and underbrush 
are Nature’s way of helping rainfall soak into the ground instead of 
running off into streams, rivers, and the sea. 
Apparently Mother Nature and the Human 
Race need to make some adjustments in order to 
satisfy each other. Ground water shortage is one 
of the big problems facing the American water 
works industry, and emphasizes the fact that the 
job of water works superintendent is vitally im- 
portant to the American way of life. Give your 
water works superintendent a hand—whenever 


you can. 


This Series is an attempt to put into words some appreciation of the 


water works men of the United States. 


M:H VALVE 


AND FITTINGS” COMPANY 


ANNISTON, ALABAMA 
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White Diesel Appoints 
Goodwin To N.Y. Area 

White Diesel Engine Division, 
White Motor Co., Springfield, Ohio, 
has announced the appointment of 
Hugh H. Goodwin as sales represen- 
tative in the New York area. 

Mr. Goodwin began his engine in- 
dustry experience with Superior en- 
gines in Springfield, Ohio after early 
technical training. He then served in 
a sales capacity for several manu- 
facturers within the engine indus- 
try before his recent return to the 
expanded Superior engine activity at 
White Diesel Engine Division. 


WEMCO Promotes Harper 

Western Machinery Co., San Fran- 
cisco, Calif., has announced that Ray- 
mond H. Harper has been named 
Sales Engineer for Wemco Torque- 
Flow Pump Sales in states west of 
the Mississippi. 

Harper, who has been associated 
with Wemco in an engineering capac- 
ity since 1953, will handle all sales 
activities for both industrial and san- 
itation fields in this area. 


Walker Enlarges Aurora 
Plant 

Walker Process Equipment, Inc., 
Aurora, Ill., recently added another 
13,000 sq. ft. to their manufacturing 
facilities. Originally built in 1953 on 
a 46-acre site, the plant was designed 


for future expansion. The new manu- 
facturing area represents the second 
substantial addition within the past 
five years. 

Walker Process’ modern facilities 
include air conditioned offices for ad- 
ministration, sales, engineering, draft- 
ing and laboratory; as well as com- 
plete fabricating and machine shop 
equipment. 


Mixed household detergents reduce 
the oxygen exchange coefficient in 
clean water by amounts which depend 
on their concentration, on the initia] 
exchange coefficient in the water, and 
on the way the water is agitated. 
(From Purdue San. Eng. News) 








Experience gained in 35 Coilfilter fresh solids 
dewatering installations proves the economy of 
this method. 


INITIAL COST 


A sewage treatment plant incorporating Coilfilter 
fresh solids dewatering can be installed at a capital 
investment saving of 15-20%. Less land area, 
fewer structures, less piping and auxiliary equip- 
ment are required than with a system involving 
digested sludge. 


OPERATING COSTS 


Total operating costs for Coilfilter fresh solids 
dewatering, plus disposal, amounts to 10-30 cents 
per capita, per year— including all labor and equip- 


NO, 3 OF A SERIES 


THE FACTS ABOUT 


FRESH SOLIDS 
DEWATERING 


A COILFILTER EQUIPPED 
nd ho) BO) A a Le 
SEWAGE TREATMENT PLANT 
[Jane eeoSe 1O INSTALL— 
Oe i © a eo Me) ayy a 


SAVE 15-20% 
ON CAPITAL INVESTMENT 


ment. Labor costs are lower, since less manpower 
is necessary. 


FIXED COSTS 


Since the Coilfilter fresh solids dewatering plant 
offers substantial savings in initial capital invest- 
ment, fixed charges are naturally less. In fact, the 
savings in fixed charges, or debt amortization, very 
often will more than cover the operating expenses 
incurred in dewatering the fresh solids. 


Existing plants with overloaded facilities are find- 
ing that installation of a Coilfilter in an inexpensive 
building will quickly relieve a considerable portion 
of the overload at a low cost. Financing can be 
provided. 


Write for the new 16 page “‘Coilfilter Story", Bulletin #108 


KOMLINE-SANDERSON ENGINEERING CORPORATION 


PEAPACK, NEW JERSEY 


MANUFACTURER OF COILFILTER SLUDGE VACUUM FILTERS AND 


AUXILIARY EQUIPMENT FOR DEPENDABLE FRESH SOl 


IDS DEWATERING 
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AVAILABLE FREE 





Transite Booklet for 
Sewer Contractors 
715 
Johns-Manville, New York, N. Y., 
has just that 
shows contractors how Transite Sew 


released a_ brochure 
er Pipe helps produce “a bigger day's 
work for a bigger day’s income.” 
This brochure includes prominent 
contractor testimonials, case histories 
and tables that tell the story of more 


dollars in the contractor’s pocket. 
Among its illustrations are drawings 
that point up such advantages as eas- 
ier handling in the trench and easier 
laying to line and grade. Photographs 
show a number of different jobs in 
Sectional views and dia- 
grams simplify otherwise complicated 
sales features. 


progress. 


The brochure moves logically from 
savings in trucking, unloading, han- 
dling and assembly to savings in such 


Not only is Triangle Brand Cop- 


per Sulfate successful in controlling algae but it also is effective 
in killing some aquatic weeds. Since the weeds are submerged and 
disintegrated, there is no chance of them floating down stream to 
start new infestations, or to clog the waterway. 


In sewage systems, Triangle Brand Copper Sulfate prevents roots 
and fungus from clogging pipes. However, there is no danger of 
affecting the surface trees owing to the low concentration of 
copper sulfate necessary to be valuable. 


aycneLs 


Ls 


cHEMIGALS 


* 
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The new booklets “The Use of Cop- 
per Sulfate in The Control of Microscopic 
Organisms” and “Copper Sulfate for Root 
and Fungus Control in Sanitary Sewers and 
Storm Drains” will keep you up to date. Send 
for a copy today! Phelps Dodge Refining Corp., 
300 Park Ave., New York 22, N. Y. 





field operations as cutting, machining 
and the use of fittings. The ease 
with which pipe and Ring-Tite Coup- 
ling go together is shown pictorially 
with a series of new easy-to-follow 
photographs that teach by example. 
There is no attempt made to weigh 
down the contractor with a mass of 
engineering data. Two pages at the 
end of the brochure give full treat- 
ment to the five Transite crushing 
strengths with a comparative table. 


Corru-Drain 
716 

Graver Water Conditioning Co., 
New York, N. Y., has published a 
Fact Sheet containing information on 
Corru-Drain, unique underdrain for 
rapid sand filters. 

The Fact Sheet gives details on 
construction, weight, size and esti- 
mated installation time, and includes 
a loss-of-head curve comparing this 
new product with header lateral type 
underdrain systems. Also included is 
a view of a cutaway sectional assem- 
bly of the drain showing details of de- 
sign and construction. 

According to the Fact Sheet, Cor- 
ru-Drain is an exclusive, patented 
design using corrugated asbestos-ce- 
ment sheets, with the corrugations 
forming the laterals. It is engineered 
to incorporate all the desirable fea- 
tures required in an underdrain sys- 
tem plus the advantage of complete 
corrosion resistance. It is also ex- 
tremely light in weight, structurally 
strong and easy to install in a short 
time. 


Water Treating Equipment 
717 

Process Engineers, Inc., Div. of 
The Eimco Corp., San Mateo, Calif. 
has just released a new bulletin de- 
scribing its complete line of water 
treatment equipment. 

The Bulletin features the Reactor- 
Clarifier, an Eimco-Process develop- 
ment which combines coagulation and 
flocculation, sedimentation and sludge 
removal in a single unit. Both stand- 
ard rate and high rate types are 
shown ; they include features for im- 
proved sludge thickening and pro- 
visions for uniform and more efficient 
influent distribution, 

Also illustrated and described are 
Eimco-Process flash mixers and con- 


CONTINUED ON PAGE 130A 





Johns-Manville brings you 


an entirely new concept 


of evaluating your 


community's needs... 


NEW! 





84-page book tells you how to 
get better water service for your community! 


Gives unique step-by-step method for water 
service evaluation and trouble-spotting. 


Uses case histories to show how improved 
water service can benefit your community. 


Tells how to make your community want— 
and approve—water system improvements. 


“PRICELESS WATER .. . it’s your business” 
is written expressly for water utility man- 
agers, engineers, public officials—all those 
business and community leaders who are 
alert to the basic contribution good water 
makes to the life and economic well-being 
of a community. 

The result of months of study, plan- 
ning and research—‘*PRICELESS WATER” 
is edited in four sections: 

Section One, ‘‘How good water serv- 
ice benefits your community,”’ gives you 
needed “‘ammunition’”’ to convince the 
most skeptical of the many advantages 
of good water service. It shows how im- 
proved water service affects property val- 
ues and insurance rates. How an efficient 
water system will attract business. How 
a poor system turns it away! This section 


tells how entire communities have bene- 
fited by water improvements. 


Section Two, ‘‘How to evaluate your 
water system,”’ is edited for water and 
town planning officials. It is a new, step- 
by-step method for water service evalua- 
tion. It shows how you can quickly and 
easily evaluate the efficiency of everything 
from community water supply, treatment 
and distribution to metering, staff facilities 
and operations. 

Section Three, ‘‘How to turn evalu- 
ation into improved water service,”’ tells 
when a preliminary engineering survey is 
needed. When and how to retain a con- 


sulting engineer. How to use his report 
as a springboard for action. Fiscal agents, 
and when and how to use them. Also 
contains a helpful explanation of various 
financing methods. 


Section Four, ‘‘Arousing the public 
to action,”’ is an easy-to-follow, success- 
proven handbook on public relations. It 
tells how a soundly conceived PR program 
can sell your community on water service. 


In short, ““PRICELESS WATER” is the 
hard-hitting tool you need to get your 
community the improved water 
service it needs. Send the cou- 
pon for your free copy, now! 


-—--- JOHNS-MANVILLE 


Name 


BOX 14, NEW YORK 16, N.Y. 


Please send me without obligation a copy of the new 84-page water 
advancement brochure “PRICELESS WATER .. . it’s your business.” 


Title. 





Address 





State 





City 
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and flocculation 
automat 
rapid sand gravity filter system, an 
educator type proportioning liquid 
chemical feeder and other water treat- 
ment ‘and conditioning equipment. 


tactors, clarifiers 


mechanisms, an enclosed 


Plant and Office Equipment 
718 

Precision Equipment Co., Chicago, 
Ill. who regularly publishes handy- 
pocket sized Equipment Manuals as a 





guide to executive planning, is now 
making an introductory offer of a 
free one-year’s subscription to their 
popular Manual. 

In the Equipment Manuals are de- 
scribed and illustrated the newest 
products and inventions for both plant 
and office. They include a wide selec- 
tion of workbenches, the newest de- 
velopments in adjustable steel shelv- 
ing, new equipment and material han- 
dling inventions. Just a few minutes 


ONE MAN CON 


G-A Cushioned Flowtrol Valve 


It’s easier to operate a G-A Flowtrol Valve 
than it is to drive a car with power steering! 
The reason? Line pressure furnishes the power 
to open or close the valve. No manual effort, 
no handwheels, no motors, no levers are needed 
—regardless of size of valve or pressure. Just a 
“flick of the wrist” or press of a button will 


fully open or tightly close the valve. 


Get all the facts in Bulletins W-8A and G-4. 


1254 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers.and Manufacturers of VALVES FOR AUTOMATION 
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spent with each Equipment Manual 
as it’s published will keep the execu- 
tive aware of new products currently 
being marketed. 

A popular feature of Precision’s 
Equipment Manuals is their special 
“Heard In the Locker Room” joke 
section and the sprinkling of cartoons 
to be found throughout its pages. 


Magnetic Flowmeter Catalog 
719 

Fischer & Porter Co., Hatboro, 
Pa., has just released a 6-page cata- 
log giving complete information on 
F & P obstructionless Magnetic 
Flowmeter for metering difficult 
liquids such as concentrated acids, 
and alkalis, slurries, paper pulp, waste 
sludges, sewage, etc. 

Principles of operation and advan- 
tages of the new meter, which will 
handle flows from a fraction of a 
gallon per minute to many millions 
of gallons per day, are discussed. 


Automatic Colorimetric 
Analyzer 
720 

Florida Instrument Co., Div. of 
Milton Roy Co., Philadelphia, Pa., 
has released a 2-page bulletin describ- 
ing their new Chemalyzer comparator 
for automatic determinations of water 
hardness, pH, residual chlorine, phos- 
phate, hydrazine and dissolved iron 
concentration. 

According to the bulletin, the 
analyzer has but one moving part and 
requires no electric or pneumatic 
power for operation, as it works en- 
tirely by hydraulic displacement. 

The bulletin describes the oper- 
ation, application and design specifica- 
tions of this instrument. It includes a 
3-part illustration of the automatic 
steps in each analysis. 


Filter Fabric Co. Lists 
Products & Services 
721 
TechFab, Inc., Nutley, N. J., has 
available an 8-page bulletin describ- 
ing the products, facilities and serv- 
ices of this firm which offers a com- 
plete line of imported and domestic 
filter cloth, both yard goods and fab- 
ricated, filter specialty items and free 
filtration counseling and testing: serv- 
ice. 
The 2-color illustrated brochure in- 
cludes information on the cloth analy- 
CONTINUED ON PAGE 132A 





Crispin Midget 
Valves 


Crispin Air & 
Vacuum Valves 


Crispin Universal 
Valves 

Crispin Pressure 

Valves 


For Positive air control... 


risp! 


AUTOMATIC AIR VALVES 


... preferred by works engineers for over 45 years 


Crispin Air Valves safely control air in lines 
handling liquids to maintain efficient opera- 
tions—prevent expensive failures. Simplified 
construction, easy accessibility, maximum 
durability, minimum maintenance and efficient 
operation are five solid reasons why Crispin 
Air Valves are completely dependable. 


Crispin Negative 
Pressure Valves 


» Crispin Sewer 
Crispin Deep ~ 
Well Valves 2 Valves 


Crispin 
Slip Joint 


Write today for this 


new Crispin Air Valve Catalog.. 
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sis run on all fabric before shipment 
to insure uniformity in every order, 
cloth recommendation service, labora- 
tory facilities, custom fabrication and 
heat slitting services along with de- 
livery schedules. 

In addition, there is a section de- 
voted to the fabrics stocked by Tech- 
Fab, the physical and chemical char- 
acteristics of each, and a list of the 
filter specialty items which are avail- 
able. 


MEDONALD 


THE QUALITY NAME IN 


Automatic Chlorinator 
Control 
722 

B-I-F Industries, Inc., Providence, 
R. I., has released a bulletin describ- 
ing the system of automatic propor- 
tional pacing of Builders-Providence 
Chlorinizers for constant chlorine 
dosage regardless of variations in flow 
being treated. 


The 4-page bulletin contains photo- 





WATER WORKS BRASS 


4701—With straight coupling nut.(no gasket) 

inlet — A.W.W.A. corporation stop thread. 

Outlet — standard A.W.W.A. thread for 
copper service pipe. 

Sizes — 19", 56x34", %", 1", 1%", 10", 2". 


Joints easily made — Stop body and coupling nut have con- 
vex surfaces. Gives line contact initially — joints are easily made. 


Joints won't leak— Long coupling nut skirt gives extra pipe 


support. Pipe can’t move, joints 


Pipe won't pull out— Opposed 


won't leak. 


convex surfaces do not com- 


press flange end. Gives greater resistance to pipe pulling out. 


For information on the complete line of McDonald Corporation 
Stops and other Water Works Brass Goods, write for free catalog. 


a.Y. MEDONALD wes. co. 


Dept. WSW 759, 12th & Pine 


DUBUQUE, IOWA 
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graphs of the Builders-Providence 
chlorinizer and different model con- 
verters, line drawings of several hook- 
ups, descriptive text, design features, 
and typical pacing and metering draw- 
ings employing chronoflo transmitters 
and allied B-I-F equipment. 

The bulletin explains in some detail 
how Automatic Proportional Chlorin- 
izers can be furnished to operate in 
conjunction with any one of numerous 
Builders-Providence primary flow de- 
vices. 


Plastic Sewer & Drain 
Pipe Manual 
723 

Carlon Products Corporation, 
Aurora, Ohio, has just published a 
12-page manual giving complete spe- 
cifications and test data on Carlon 
“D” plastic sewer and drain pipe. 

The booklet details the recently es- 
tablished industry specifications for 
plastic drain pipe, and additional 
data resulting from three years of 
tests with Carlon “D”. Comparison 
charts with bituminized fiber pipe are 
included, as are specifications for 
molded fittings. 


Water Well Development 
724 

Edward E. Johnson, Inc., St. 
Paul, Minn., has just published a 
bulletin describing the engineering 
principals of the development of wa- 
ter wells in sand and sand-gravel wa- 
ter-bearing formations. 

The publication explains and illus- 
trates the function of a well screen 
with “V” openings in the develop- 
ment of a highly permeable, natural 
gravel envelope around the screen. 
Difference between a naturally devel- 
oped gravel envelope and an artificial 
gravel pack are described and illus- 
trated. 


Surge Relief Valves 
725 
Golden Anderson Valve Specialty 
Co., Pittsburgh, Pa., has just pub- 
lished a bulletin describing how the 
protection of water lines against over- 
pressures in the system can be over- 
come by the surge relief valve. Ac- 
cording to the bulletin the valve is 
said to be extremely sensitive and to 
open instantly when the line pres- 
sure exceeds the pilot setting. The 


CONTINUED ON PAGE 134A 
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These 464 plants’ know... 


How to get to the bottom 
of backwash problems 


The best way is to install Leopold Glazed We’ll be glad to supply facts and tigures 
Tile Filter Bottoms, just as all these plants without obligation. 
have done. * Including over 100 rehabilitation projects 
Like them, you’ll find Leopold Bottoms suc- F. B. LEOPOLD CO., INC. 
cessfully meet all underdrain requirements. The ZELIENOPLE, PA. 
individual Leopold blocks can’t corrode or absorb Exclusive Canadian Representative: W. J. Westaway, Ltd., Hamilton, Ont. 
water .. . are acid and alkali resistant . . . are 
not subject to tuberculation . . . and provide 
equal filtration and uniform wash distribution. 
In addition, because Leopold Bottoms won’t 
wear out and assure minimum media mainte- 
nance, they are the most economical in the 
long run. 


FILTER BOTTOMS ¢ BUTTERFLY VALVES « WASH TROUGHS e DRY CHEMICAL FEEDERS » OPERATING TABLES AND CONTROLS « MIXING EQUIPMENT © FIBERGLASS « BAFFLES AND WEIR PLATES 
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line pressure itself supplies the power 

to operate the valve automatically. 
This bulletin 

complete engineering information, de- 


8-page also gives 
tailed drawings, and suggested specifi- 
cations. 


Felt Filtration Data 
726 
American Felt Company, Glenville, 
Conn., has just released a Technical 


Data Sheet covering performance 
characteristics and selection of proper 
felts for mechanical filtration of air, 
gases and liquids. 

The new technical data sheet lists 
revisions on porosity percentage fig- 
ures for felt weights, and includes 
data on merchandise not listed in the 
original 1946 

According to the bulletin, felt filters 
serve as an efficient, economical medi- 


issue. 


a fow plain words about... 


@eoeeeeeesseeeeeeee 


METER YOKES 


The Ford Yoke dates back to 
1911. its outstanding success 
resulted in a wide variety of 
meter holding devices called 
yokes. But the Ford yoke as 
fow made offers advantages 
not obtainable in any other 
type of meter setting. Millions 
sre in use. 


CHOCO EEHEHHEOHE 
- 


ate tctctbieetneeeepuelts OCCT Gs Oh 


LIFTER WORM LOCK 


WS FW The original Ford Worm Lock 
ZANE was introduced almost forty 
ZZ py “Bec Ne years ago. Because of its sim- 
a sy - plicity, safety and powerful 
screw-jack action it is now 
widely used. The Lifter feature, 
a recent improvement, provides 
automatic attachment of the 
key on unlocking 





3. habebenee ee 
CALIBRATED TESTING TANKS 


Before Ford Calibrated Testing 
Tanks were put on the market 
about 35 years ago, such meters 
as were tested were checked 
against gravimetric scales, which 
were complicated and incon- 
venient. Thousands of Ford 
Tanks are in service, in sizes 
from one to 1000 gallons. 


Mec 











METER VALVE 


' 
i 
i 


' 
7 
FP 


The Meter Valve is @ close- 
coupled combination of an 
inverted key valve and a meter 
connection. It saves material, 
pipe joints and space in the 
meter setting. Ford Meter 
Valves bear the trademark 
name of Ringstyle Valves 


nr 


THE KORNERHORN 


In @ vertical basement pipe, 
against the wall or in a corner, 
the Kornerhorn makes @ most 
Satisfactory meter setting. In- 
stallation is fast and economical 
8s pipe threading is eliminated 
Send for detailed information. 
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WATER 
METERS! 


Meters can earn real money. In 
most water utilities they measure 
and determine all the income. 


It is good business to accord 
meters the treatment they deserve 
as valuable equipment and as 
sources of revenue. Such enlight- 
ened treatment includes settings 
which provide protection, easy 
availability for reading, and 
trouble-free meter changes for 
proper maintenance. 


For 60 years our company has 
served thousands of water utilities 
in providing better water meter 
settings. Submit your problems to 
Ford. 


THE FORD METER BOX COMPANY, INC. 
FOR BETTER WATER SERVICES 
WABASH, INDIANA 
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um for mechanical filtration where 
maximum retention efficiency, high 
permeability, low plugging rate and 
long life are primary design require- 
ments. 


Protective Coatings 


727 

The Carboline Company, St. Louis, 
Mo., has just issued a completely re- 
vised four page bulletin on protective 
coatings. 

The bulletin gives a breakdown of 
the four classifications of corrosive 
conditions according to severity of 
exposure. Sketches of appropriate 
areas are shown in each grouping. 

A simplified chart enables selec- 
tion of coatings according to service 
requirements. Physical properties as 
well as chemical resistance are shown 
in easy to read columns. Examples of 
typical recommendations serve as a 
guide to an understanding of generic 
types and standard products. 


Proportioning Pump 


728 

B-I-F Industries, Inc., Providence, 
R.I., has just published a new bulle- 
tin describing Proportioneers Model 
1106 Adjust-O-Feeder designed for 
the accurate proportioning of general 
industrial fluids. 

The page bulletin contains 
photographs of the Simplex and 
Duplex models, and a Capacity Table 
listing Capacity in GPH, Maximum 
Discharge Pressure in PSIG, Type, 
Plunger Diameter in inches, Stroke 
Length in inches, and Strokes per 
Minute. In addition, the bulletin con- 
tains dimensional line drawings and 
descriptive information pertaining to 
this new proportioning pump. 


two 


Asbestos-Cement Pipe Film 


729 
The Asbestos-Cement Pipe Divi- 
sion of Keasbey & Mattison Com- 
pany, Ambler, Pennsylvania has an- 
nounced the availability of a new 
sound-color 16MM _ movie highlight- 
ing the manufacture, installation and 
advantages of asbestos-cement pipe. 
Filmed in the company’s Ambler 
pipe plant and on location in Yardley, 
Pennsylvania, the 15-minute movie 
offers authenic background informa- 
tion to those contemplating the in- 
stallation of water pipe. 


CONTINUED ON PAGE 136A 
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pneu control system at the Springfield, Ohio, water 
treatment plant. Black & Veatch, Kansas City, Mo., consulting engi- 
neers. G. E. Tillman Co., Inc., Centralia, Ill, general contractors. 





Pneumatic-sequencing system at the Fort Hood water treatment 
plant near Belton, Texas. Freese, Nichols & Turner, consulting engineers. 
Merritt, Chapman & Scott, general contractors. 





Automatic-graphic system at the McAlester, Okla., water treat- 
ment plant. Collins & Flood, McAlester, Okla., consulting engineers. 
Brewer & McMichael, Inc., Holdenville, Okla., general contractors, 


COMPLETE SERVICES 


from planning through maintenance are 
Honeywell “extras.”’ 


Complete services are important extras you get 
with Honeywell instrumentation. In planning 
your water projects, you can gain many advan- 
tages of these services right now . . . even if your 
plans are in the pre-blueprint stage. Honeywell 
services continue through installation of your 
controls, and long after startup. Here are three 
ways Honeywell helps you: 


THE RIGHT SYSTEM FOR YOU 


Honeywell makes every basic type of control 
system, and thus can recommend without bias 
the very best system for your particular needs. 
These recommendations are confirmed by product 
designers, service consultants, and application 
engineering specialists. 


INSTALLATION ASSISTANCE 


Honeywell’s factory-trained installation special- 
ists can completely install your entire control 
system, or, if you prefer, supervise installation 
and startup. Complete operating instructions and 
service manuals are always provided. Your 
operators can be trained at Honeywell’s tuition- 
free Instrumentation Education Center. 


SWIFT HELP IN EMERGENCIES 
AND PERIODIC SERVICE 


Honeywell has the largest instrument service or- 
ganization in the world. With a Periodic Service 
Plan, regular preventive maintenance keeps your 
instruments in perfect condition. Should an emer- 
gency arise, a Honeywell service engineer is 
always close by. 


This is just part of the Honeywell service story. 
Your nearby Honeywell field engineer will be glad 
to fill in the details. Call him today . . . he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
Fouts ow Coritiol 
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Absolute bubble-tight shut-off with... New 
RUBBER SEATED _| | Bulletins 
| CONTINUED FROM PAGE 134A 
BUTTERFLY VALVES |. 


. « » manufactured in complete con- oe 
formance with AWWA Specification I : 
C-504-58T, for pressures to 125 p.s.i. 





730 
Bailey Meter Company, Cleveland, 
WY Duck reinforced seat permits easy Ohio, kas just released a_ product 

installation and assures long life specifi ‘ation sheet describing and il 


lustrating a pH Recorder that consists 
VW Streamline design of disc & seat of a Beckman Electrode Assembly 


assures minimum turbulence and and Amplifier and a Bailey Poten- 
low pressure drop tiometer Recorder. 


; Charts, tables, and drawings are 
Y Sturdy durable construction for 


dependable service 


v 6” to 96” sizes 


used to aid in the proper selection ac- 
cording to application. 


VY Manual or automatic operation V Notch Weir Meter - 


J Installations at: ;' 
Get complete : surgess-Manning Co., Penn In- 


information by | Baltimore * Denver * Los Angeles * Mobile stctlin lin Tie arte " 
writing today for New Orleans * San Diego * Toronto * U.S. Navy “s pe M ny me eh - 
Bulletin 750 U. S. Dept. of Interior © Fort Worth © Phoenix las available a 4-page bulletin on the 
use of the Type ML Meter as ap- 


S p KINNEY afc i445 Ys plied to weir boxes for measurement 
. ° ’ ’ 


of flow across 90° V Notch Weirs. 
CARNEGIE, PENNSYLVANIA The bulletin presents an introduc- 


tion to the new type meter, and lists 
the advantages of installation. The ap- 








plication of this meter to 90° V 
does it times as fast | »°tch weirs is new, and according to 
the bulletin has proven successful in 


| Sewage and industrial wastes meas- 
| urement. 


at y) the cost Complete details on operation, con- 


“Gunite” is the modern process 


struction, installation and special fea- 
tures are presented. Photographs, and 


(sand and cement applied pneu- : 

: a cutaway drawings illustrate opera- 
matically) for repairing, con- : , . : , . 

tions. Mounting dimensions and a 

structing, lining: table of capacities are also included. 


e Reservoirs 


, | Index of Technical 
e Dams A , ‘ 


) Literature 
e Filter Plants Pe A ee ee ed ‘ ad 


| Co., Philadelphia, Pa., has available 
the new Honeywell Index of Litera- 
ture. 

es gait a This 24-page bulletin lists In- 

° Bridges - ’ | dustrial and Valve Division literature. 


Product Catalogs contain operat- 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. | ing principles, instrument character- 


© Swimming Pools, etc. PRESSU | istics, application data, general specifi- 
cations and ordering information. 
- Specifications provide detailed 


OTHER OFFICES IN FLORENCE, ALA. [555 Helton Street specifications on an instrument or 


series of instruments. 
CHICAGO, ILL. NEWARK 5 NJ | Technical Bulletins deal with fun- 
30.W. Washington Street 193 Ematet Steet damental studies of instrumentation, 
CONTINUED ON PAGE 138A 


=| : ; Minneapolis-Honeywell Regulator 
e Sewage Disposal Plants bel I One} vegulato 
e Tanks eS 
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e Stadiums fs 
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FLUIDICS 


is a Pfaudler Permutit program providing a modern, imaginative approach — plus the special- 
ized materials and equipment — for handling and processing and con- 


trolling more profitably the liquids and gases which are the lifeblood 
of our manufacturing economy. 


4 











FLUIDICS AT WORK 
New pneumatic transmission system FLUIDICS AT WORK 
ee Modulair Flow Controller installs 


The diagram shows a typical setup for the new . . . 
Simplex system for transmitting rate of flow and as easily as a piece of pipe 


loss of head to a receiver. 








So simple is this new pneumatic rate-of-flow controller, you 
Rate of Flow can install it in about the time it takes to install a piece of 
The a8 Type wince rm “7 — The differential producer and the modulator lie in a single 
tional accuracy and range of a ¢ — ntia converter housing. The actuator is entirely enclosed in a case which 
operated by a mercury float with the traditional 


pipe. 


d debility of sad Sag mounts directly on the housing. 
2pendability of pneumatic transmission. ' 4 , ‘ 
ne an ee ee Result: No complicated piping or drain system to install and 
The transmitter consists of a differential converter aatieede 
which agony ns SqUAES TON flow function from . For a bulletin giving complete specs and performance 
primary an then positions a pneumatic motion data, write to our Simplex Division, Lancaster, Pennsylvania. 
transmitter. The transmitter produces a pneumatic Lf - ox 
apne . : ‘ Ask for Bulletin 951. 
3 to 15 psig linear signal. A booster pitot diaphragm 
in the motion transmitter insures a low lag coeffi- 
cient and fast transmission. 
Besides getting a linear signal without using 
supplementary pneumatic relays, this new unit 
gives you point accuracy over wide ranges of flow 
with minimum differentials. The booster permits 
accurate transmission over long distances with 
minimum lag. 


Loss of Head 


A Type TD transmitter gives accurate readings to 

within +1%. It uses no stuffing boxes or relay 

valves, so both installation and maintenance are 

simple and economical. 

Connected to Simplex Pneumatic Gauges, this ‘ ' 

new system will give long years of accurate, de- : : P 

pendable, trouble-free service. Fast, dependable delivery insured by new plant 
See our new PN and TD transmitters and ; s re fn + one - tt a e one a 
the Modulair at Booth 41-44... AWWA ivision . . . an ultra-modern plant designed from 
Convention, San Francisco — July 12-17 front to back to give you fast, dependable service on 

valves and meters. New manufacturing techniques, 


? updated assembly lines and ample manufacturing 
capacity and a complete staff of skilled workers 
have all been planned around the single objective 


a division of PFAUDLER PERMUTIT INC. of getting your orders to you on time and built to 
Specialists in FLUIDICS . . . the science of fluid processes your exact specifications. 
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PQ SOLUBLE SILICATES 
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N-Sol SETTLES YOUR 
COAGULANT PROBLEMS FAST! 


N-Sol (activated silica sol) helps you to 
get results like these .. . 

¢ shorter settling time 

¢ increased filter capacity 

¢ clearer effluent 
N-Sol produces a tough compact floc 
which enmeshes impurities and settles 
rapidly. It is prepared in your plant with 
N sodium silicate (41° Be., %Na2O: 
© SiO2 1:3.22) and a reactant chemical. 
We shall be glad to furnish samples of N 
sodium silicate with directions for making 
jar tests for your water conditions. 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bldg., Philadelphia 6, Pa. 





Trademarks Reg. U.S. Pat. Off l 


PQ Plants: Anderson, ind.; Baltimore, Md.; Buffalo, W.Y.; Chester, Pa 


, NO 

| DESIGN 

4S 
COMPLETE 
WITHOUT 


PALMER 


FILTER BED 
AGITATORS 


Phone, Wire or Write --- 


STUART corPoRATION 


516- N. CHARLES ST 
BALTIMORE 1, MD 
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Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 
Toronto, Canada 


Jeffersonville, ind.; Kansas City, Kan.; Rahway, N.J.; St. Louis, Me. ; Utica, 





New litem... 


RTM ROTO-TROL 


Multi- 
Circuit 

Pump 
Controller 


> | 


@ Recording and Indication 
when Desired 


@ Suppressed Head Type 


@ Any Distance between 
Transmitter & Receiver 


The RTM Roto-Trol operates on 
the time impulse principle. A test- 
ed and proved switching mecha- 
a nism is operated by a _ powerful 

|f dual motor drive. The motor start- 
ers can be controlled direct from 
the heavy duty mercury switches. 


* 


Write for New Bulletin RTM 


HEALY-RUFF Company 


183 Hampden Ave., St. Paul 14, Minn, 











New 
Bulletins 
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and engineering aspects relating to 
application of an instrument to a 
specific process or industry. 

Industry Bulletins cover instrumen- 
tation as applied to an entire industry. 

Systems Bulletins describe in- 
strumentation concerning a particular 
system. 

Instrumentation Data Sheets report 
actual application of instruments on 
particular process in specific in- 
dustries. 

A complete alphabetical subject- 
company index of Instrumentation 
magazine articles is included. 


Dry Chemical Feeders 
733 

Infileo Inc. Tucson, Arizona, has 
just published a 16-page bulletin on 
volumetric extrusion type dry chemi- 
cal feeders. 

The bulletin discusses the con- 
struction and operation of the Com- 
pany’s E feeders. The brochure in- 
cludes dimensional planographs of all 
sizes of this equipment for either 
manual or automatic operation in pro- 


| portion to flow, pH, etc. Ranges of 
| feed for various chemicals are listed, 
| and a section of general technical data, 


graphs and useful information com- 
pletes the bulletin. 


Grating & Partitioning 


Catalogs 
734 

The Globe Company, Chicago, IIL, 
has just issued two new catalogs on 
Safety Grip Strut Grating and Safe- 
Gard metal partitioning. 

The grating catalog describes two 
products, Safety Grip Strut Grating, 
of one piece construction in steel, 
aluminum and stainless steel, and also 
the Gold Nugget welded grating 
which is projection welded for greater 
rigidity and strength. This fully il- 
lustrated catalog shows installations, 
gives complete engineering data for 
erection, plus accurate load charts for 
both gratings. 

The Safe-Gard catalog describes 
this new expanded metal partition 


CONTINUED ON PAGE 140A 
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POWE a 


@ The trade mark LE RO! 
is used under license from Westinghouse 
Airbroke Co., the trade mark owner. 


Three ROILINES pull the pumps at Oklahoma 
City's Lake Hefner Municipal Filtration Plant. 


Model F-1500, maximum horsepower 
215 at 1200 rpm on natural gas. 


Model L-3460, maximum horsepower 
595 at 1350 rpm on natural gas. 


BASIC ENGINE CHARACTERISTICS* 


MODEL | Bore & S. .| Displ. | Torque—rpm BRAKE HORSEPOWER AT ENGINE SPEEDS INDICATED 


H540 4%. x4V 540} 430- 900/...| 64) 82 99 | 115 | 130 |} 143 | 155 | 164 
H844 5% x4h 844| 637-1500/... 191 | 215 | 237 | 255 | 270 
FI500 | 6% x7 1503] 1090- 650 
H2000 | 6% x7 2004/ 1485- 650 
L3000 | 6% x7 12 | 3006} 2200- 650 
13460 | 7%x7 12 | 3468] 2570- 900 595 @ 1350 RPM 
L4000 | 7.54x7.5| 12 | 4000/ 2930- 900 | 


*With oil pump, water pump, magneto, air cleaner, carburetor, and exhaust muffler. Hp shown is maximum. 


SEE YOUR ROILINE ENGINE DISTRIBUTOR 


ARIZONA, Casa Grande, Engine Service Company, Inc. OKLAHOMA, Chickasha, Chickasha Gin & Mill Supplies 
ARKANSAS, Paragould, Wonder State Manufacturing Co. Oklahoma City 9, Carson Machine & Supply Co 
CALIFORNIA, Long Beach, Engine & Equipment Company PENNSYLVANIA, Pittsburgh 34, P. C. McKenzie Company 
COLORADO, Denver, Emrick & Hill Engine & Equipt. Co. TEXAS, Houston 1, Southern Engine & Pump Co. (also in 
ILLINOIS, Centralia, John Nickell Company Beaumont, Corpus Christi, Dallas, 
KANSAS, Garden City, Carson Machine & Supply Co. Edinburg, Kilgore, San Antonio) 
LOUISIANA, Shreveport, Ingersoll Corporation Lubbock, Farmers Supply Company 
New Orleans, Southern Engine & Pump Co. Odessa, General Machine & Supply Inc. 
MICHIGAN, Reed City, Hafer Engine Company Wichita Falls, Nortex Engine & Equipment Co 
OHIO, Columbus 19, Cantwell Machinery Company WYOMING, Casper, Emrick & Hill Engine & Equipt. Co 424-R 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN | Pres York e« Tulsa e Los Angeles 


actories: Waukesha. Wi in and Clinton. lowa 
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Ba PREL OAD 


7325 Decarie Bivd. 
Montreal 16, Canada 


@ LOWEST OVERALL COST 
¢ PROVEN IN SERVICE 


© 75% CONSTRUCTION COST SPENT LOCALLY ¢ SATISFIED OWNERS 


THE CANADA GUNITE COMPANY, 


711 Perimeter Road, Kansas City, Mo. 


HERRICK IRON WORKS 
28400 Clawiter Road 
Hayward, California 


837 Old Country Road 


THE PRELOAD COMPANY, INC. 211 East 37th St., New York 16, N. Y. 
Westbury, Long Island, New York 


351 Jefferson, Dallas, Texas 
PRELOAD CONCRETE STRUCTURES INC. 
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¢ NO MAINTENANCE COST 
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panels with exclusive Quick-Erect 
patented fittings for easy method of 
guarding conveyors, machines and 
for all in-plant partitions. It gives 
complete range of sizes and all engi- 
neering data. 


Technical Data Catalog 

735 
Philadelphia, 
Pa., has just revised their 1959 
catalog of Lefax Pocket Size Tech 
nical Data Books. 

The books listed in the catalog con- 
tain about 140 leaf pages of 
up-to-date material. A partial list in- 
cludes: Highway Engineering; Sur- 
veying Tables; Surveying Theory & 
Practice; Builders Data; Reinforced 
concrete; Steel Forms and Shapes ; 
General Math; 5 place Trig & Log 
tables; Conversion tables; Architec- 
ture; Building; Construction & De- 
sign Aids, etc. 


Lefax Publishers, 


loose 


Centralized Control Systems 
736 

Protection Controls, Inc., Chicago, 
Ill., has just published a 4-page bulle- 
tin describing “packaged” centralized 
control systems. 

The bulletin illustrates various 
custom-engineered control panels | 
which combine a wide range of se- | 
quencing, supervising, indicating and 
power controls for industrial proces- 
ses, etc. The bulletin also describes 
advantages of centralized control 
such as, custom-engineered to meet 
specific operating or safety require- 
ments, convenience or compact single- 
unit control, easy to service features, 
modern functional design, plus many 
other features. 


C. B. & I. Services Booklet 
737 
Chicago Bridge & Iron Co., Chi- 
cago, Ill., has available a 4-page book- 
let entitled, “Creative Craftsmanship 
in Steel.” The booklet describes the 
coordination engineering, fabrication 
and erection services offered by the 
company. 


CONTINUED ON PAGE 142A | 
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CAST IRON PRESSURE 
PIPE TO BE MADE BY 
GRIFFIN WHEEL CO. 


Select Council Bluffs, 
lowa, Site 


COUNCIL BLUFFS. Cast iron pres- 
sure pipe for water and gas will be 
made by Griffin Wheel Company at 
its Council Bluffs, 
Iowa, plant, it was sg 
announced by Goff | 
Smith, President. 

Mr. Smith also an- 
nounced the for- 
mation of the 
GRIFFIN PIPE 
DIVISION, to 
manufacture and 
market pipe prod- 

ucts. 


GOFF’ SMITH 
President 


Target 1960 Market 


Production facilities will be completed 
in a few months, and first deliveries of 
pipe are scheduled for March, 1960. 
Modern, automated machines will pro- 
duce pipe by the Delavaud process of 
eentrifugally casting metal in perma- 
nent, water-cooled molds, in 4- to 12- 
inch diameter sizes. 


Modern 20-Ft. Lengths 


To reduce labor costs in installing 
pipe, Griffin machines are designed to 
manufacture pipe in 20-foot lengths, 
as opposed to conventional 16- and 
18-foot lengths. Pipe joints will in- 
clude slip-on, mechanical joint, and 
bell and plain end, and will be made 
in accordance with American Stand- 
ards Association, American Water 
Works Association, and Federal Spec- 
ifications for water and gas distri- 
bution. 


New Research Center 


Facilities for pipe research and the 
development of new pipe products 
will be included in Griffin’s new re- 
search center, under construction in 
Bensenville, Illinois. In addition to 
basic research, activities will center 
around metallurgical, chemical, and 
ceramic problems, and the improve- 
ment of quality control techniques. 


American Steel Foundries 
Subsidiary 


Founded in 1877, Griffin operates 6 
iron and 5 steel foundries producing 
car wheels for the railroad industry, 
and a brass foundry. The company 
also produces specialty ferrous cast- 
ings, including centrifugal castings of 
iron and combination iron and steel. 
Griffin is a subsidiary of American 
Steel Foundries, which has 26 plants 
in 15 states and Canada. 





Four size 4 Carballs at Kansas City, 
Mo. burn either gas or oil to produce 
max. of 40,000 Ibs. CO2/day. Size 
“O”" unit at left produces 570 Ibs. 
CO2/day for Jefferson, lowa Water 


AT 


co. UNIT 


Walker Process now offers carbonation units for all lime softening plants from the very small 

to the largest. Sizes range from the new “OO” unit with minimum capacity of 55 lbs. CO2/day 

to the No. 4 at maximum output of 10,000 Ibs. CO2/day. 

Engineers can readily provide an entire carbonation system by simply specifying the appropriate 

size CARBALL in combination with Walker Process SPARJER diffusers 
50% More CO: 
Clean, Tasteless Gas 
100% Combustion 


assuring 
Unique Absorption Method 
Economical Operation 


Factory Tested Package System 
Write for bulletins 7W83 - 7W85 and 7W88 


WHURER PROCISS fie neh ee ptinmnpe 


AURORA. ILLINOIS 
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These features help make | 


HENRY PRATT VALVES 


the industry’s finest 


See (4, 4 





= 4 oo 


e For further information on products or services please use reader service card. 


Blowout proof rubber seat is held 
in place by metal keepers. Seat 
is replaceable in the field be- 
cause it needs no glue, cement 
or vulcanizing. 


Double-acting thrust bearing 
permanently holds disc in cen- 
ter of rubber seat. Pratt valves 
stay in alignment without wear- 
ing... give a lifetime of pre- 
cise Operation. 


WJ 


-) | 


\ 


Meet all AWWA specs.—of course 


ON aG Chddhdiddhdddedddiidiibsiiéé 





90° seating. Pratt’s ‘““Cork in 
bottle’’ closure requires no 
operator force to keep valve 
closed. As disc closes into rub- 
ber seat, the valve cleans itself 
without abrasion. 


Flood-proof rugged disc. Larger 
valves use this welded rib fab- 
ricated disc with a tubular shaft 
to prevent flooding or corrosive 
leak. Small valves have solid 
discs. 


Write for Butterfly Valve Manual. Recently re- 
vised—with latest pressure drop and flow tables 


and other useful data. 


Bu 


Henry Pratt Company, 319 West Van Buren St., Chicago, Illinois 


HENRY 


PRA & 


Ask for Manual B2B. 


RUBBER SEAT 


tterfly Va 


Ives 


Representatives in principal cities. 
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Control Valves 
738 
Conoflow Corp., Philadelphia, Pa., 
has just issued a new bulletin de- 
scribing the company’s complete line 


| of Series LB Control Valves. 


Low Pressure Compressors 
739 
Joy Manufacturing Co., Pittsburgh, 
Pa., has just published a new eight 


| page bulletin covering the company's 


complete line of heavy duty, low pres- 
sure compressors. 


F&P “Quick Shipment” 
Catalog & Price List 
740 
Fischer & Porter Co., Hatboro, 
Pa., has just published a 52 page 
catalog on process instruments avail- 


able for quick shipment. 


Spectrophotometer 
741 
Beckman/Scientific and Process 
Instruments Div., Fullerton, Calif., 
has available a new six page brochure, 
Accessories for the Beckman Model 
B Spectrophotometer. 


Butterfly Valves For 
Altitude Tank Control 
742 

B-I-F Industries, Inc., Providence, 
R. L., has published a new bulletii 
describing the use of a Builders- 
Providence Butterfly Valve with a 
B-I-F Altitude Valve Controller for 
making an efficient, low cost altitude 
valve. 


Plating Waste Treatment 
743 

Graver Water Conditioning Co., 
New York, N. Y., has available a 
paper on Variations in the Design 
of Plating Waste Treat Systems. 

This article, discusses the various 
systems and methods, both batch and 
continuous, which may be used in the 
treatment of hexavalent chromium, 
cyanides, acids and alkalis. 


CONTINUED ON PAGE 144A 














an ~ 
Architect and Engineer: J. 


The Charlotte Water Department planned 
for the future of their rapidly growing 
community when they designed their 
new $4,000,000 Hoskins Filter Plant. 
They wanted permanent architectural 
beauty along with practical economy. 
They got it by using decorative precast 
concrete panels attached directly to the 
building’s concrete frame. The exposed 
aggregate of the panels gives a lively and 


PORTLAND CEMENT ASSOCIATION 


Dept. A7-29, 33 West Grand Ave., Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 


For permanence and beauty in its newest waterworks building... 


et 
— 
we | 


N. Pease & Company, Charlotte, N.C. 


Charlotte, N.C., chose panels of precast concrete 





pleasing combination of texture and color. 
In addition, the use of precast panels 
saved construction time. And the building 
will keep its fresh beauty for a lifetime. 

Architects and engineers everywhere 
will tell you: Versatile concrete is the one 
building material that offers unlimited 
new design possibilities for structures of 
all kinds. Write for free literature on pre- 
cast panels. (U.S. and Canada only.) 





MODERN 
°f Ley 
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ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 


ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 


WATER CHEMIST 


(Sanitary Engineer) 





Overseas Opportunity 


e CONTRACT 
e FAMILY HOUSING 
e GOOD BENEFITS 


Graduate chemist, sanitary engineer 
or laboratory technician for chemical 
and bacteriological analysis of water 
and sanitary wastes. Excellent oppor- 
tunity for savings. 


Airmail Resume to: 


JOHN BEEBE 


PARSONS 


617 West 7th Street 
LOS ANGELES 17, CALIF. 


e For further information on products or services please use reader service card. 
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WANTED 

Sanitary Engineer to direct Division of 
Sanitation with generalized program in 
well established County Health Department. 
Population: 82,000. Liberal vacation, sick 
leave, retirement, longevity benefits. Cat- 
taraugus County Health Department, 302 
Laurens Street, Olean, New York. Salary: 
$6,564-$7,620. 
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| Submersible Pump Motor 


744 
General Electric Co., Schenectady, 
N. Y., has just released a bulletin on 


their new Submersible Motor. The | 


six page bulletin describes design and 
performance features of this first oil- 
filled motor ever marketed as a com- 
plete unit for four-inch well applica- 
tions. 


HEAVY-DUTY 


ELLIS PIPE CUTTER 


FOR CUTTING LARGE SIZE PIPE 


Drop-Forged 
rame 
and Links 


Long-Lasting 
Cutter 
Wheels 


Makes 
a Hit 
With 

Water 

Works 

Men 


Cuts 
Pipe 
in or Out 
of 
Ditch 


TWO SIZES 


No. 01 for 4" to 8" Pipe 
No. 1 for 4" to 12" Pipe 


Write for Circular 
and Price List No. 41 


ELLIS & FORD MFG. CO. 


>» O. BOX 308 
BIRMINGHAM, MICHIGAN 











Our Service Is A 
STIMULATING 
OPERATION 
Making Old 
Water Towers 
& Standpipes 
Look Like 
New Jobs 


SURFACE MATERIALS THAT 
ARREST CORROSION 
All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 














RARE OPPORTUNITY FOR 
BUSINESS AND 
PROFESSIONAL DEVELOPMENT 
For Engineers With 
Experience and Capability 


To Serve in Connection With 
Product Development and 
Sales Engineering Promotion 
and Guidance of a National 
Technical Sales Organization 


These positions involve high-calibre 
product management and field pro- 
motional engineering work, as part 
of this Company’s decentralization 
program and long-range plans for 
expansion in related equipment and 
process fields, inclusive of Indus- 
trial Wastes. All applications should 
contain full information on profes- 
sional and business training and ex- 
perience which would fit the appli- 
cant for a position of unusual chal- 
lenge and promise. Also indicate 
range of initial compensation de- 
sired. Interviews will be arranged. 
All information will be held in strict- 
est confidence. Address replies to: 


MILTON SPIEGEL, 
Vice Pres. & General Mgr. 
Chicago Pump Company 
622 Diversey Parkway 
Chicago 14, Illinois 











SALES MANAGER 


AAAI concern wants exp. sales Mgr. for Del- 
Valley area. Water/sewage treatment instru- 
mentation exp. nec. 10-15 K. Our fee paid 
by employer. Phila. Prof. Placement Service, 
525 Land Title Bldg., Phila. 10, Pa. LOcust 
8-4220. 


SUPERINTENDENT—WATER AND 
SEWERS 


Must be graduate in public health, 

sanitary, chemical or any other ap- 
propriate engineering curriculum, 
Eligibility for a Grade 1 public 
water treatment and purification 
plant operator’s certificate and a 
Grade 1 sewage plant operator’s cer- 
tificate issued by New York State. 
Send resume and application to 
Mayor Ivers J. Norton, City Build- 
ing, Olean, New York 














AVAILABLE 


Presently employed in supervisory capacity 
of Primary Sewage Treatment Plant of over 
100 M.G.D. 18 years experience in operation, 
maintenance, and supervision. Desirous of 
relocating on West Coast, preferably Cali- 
fornia. Salary open. 

Box 6030, Water & Sewage Works, 

185 N. Wabash Ave., Chicago, Illinois 











WANTED — Experienced and competent engi- 
neers for design or/and supervision of con- 
struction of water works, sewerage, water 
treatment and sewage treatment plants. Per- 
manent position. State age, experience, edu- 
cation, salary required. 


Box 6000--Water & Sewage Works 
185 N. Wabash Ave. 
Chicago 1, Illinois 











Consulting Engineers » 


WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Water, Sewage, industrial Wastes and sag 
Probleme—City Planning, arewan, 
ek wat a Fleed Control, edustrial “Build. 
investigations. Reports, A a... is and Rat 
aboratory for Chemieal & Bacteriological 
An Ea Bees on Design and Super- 
vision of Construe 
teen roll Center Plazo 
Philadelphia 2, Pu. 





Bowe, Albertson & Associates 
Engineers 

Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipa! Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 
Laboratory Service 

75 West Street New York 6, New York 


CAPITOL ENGINEERING 
CORPORATION 
SEWAGE WATER 
SYSTEMS WORKS 
and Roads and 
Surveys Streets 
Planning Airports 
Sridges ane 
Executi Office 
DILLSBURG, PENNSYLVANIA 





tructors 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re 
lief, Sewerage, Sewage Disp 1, Drai 





Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Senta Ana, Calif. 





The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway 
George R. Brockway 
STAFF 
H. L. Fitzgerald T. A. Clark B. E. Whittington 
R. E. Owen 


John Adair, Jr 
C. A. Anderson T. BR. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


Roy &. Weber 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Blvd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Illinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 

Jackson, Miss. 


Buck, Seifert and Jost 
iting E g! s 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. 





New York 


CONSOER. TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 
eatmer nt, sewers, storm drainage 
] ind treatment 


di su nd valuations 
an d instit 11 ‘bui ldings. 
360 East Grand Dome ‘Giese 11, Ilinois 








Betz Laboratories, Inc. 


CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 


Consulting Engineers 
Sewage—Waste Disposal—Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers—Architects—Consultants 
4600 E. 63rd St. Trafficway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Impounding Reservoirs 
Highways—Municipal Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage—Flood Control—Surveys & 


Reports 
LAKESIDE 8-5619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 
Clinton L. Bogert Ivan L. Bogert 
Donald M. Ditmars Robert A. Lincoln 
Charles A. Manganaro William Martin 
Water & Sewage Works « Incinerators 
Drainage « Flood Control 
Highway and Bridges « Airfields 


145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 


6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 














ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicago 10, Ill. 





Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 


Consulting Engineers 


Sewage Disposal Systems, Water Works 
Desi gn, Airports, Highways and Bridges. 
City Planning & Engineer 
Building Design 
312 N. W. Eighth St. 
Evansville, Indiana 





HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial ‘Vastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kanses City 5, Mo. 


Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment 
Airports — Bridges — Express Highways 
Port and Terminal Works — Industrial Plants 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 





HAVENS AND EMERSON 


A. A. BURGEP H. H. MOSELEY 
J. W. AVERY F. S. PALOCSAY 
E. S. ORDWAY G. H. ABPLANALP 
A. M. MOCK S. H. SUTTON 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 








FINKBEINER, PETTIS & STROUT 
Carleton S. Finkbeiner 

Harold K. Strout 

CONSULTING ENGINEERS 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 


Charles E. Pettis 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, §&. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuations & Appraisais 
Industrial Waste—Industrial Plant Design 











Hayden, Harding & 
Buchanan, Inc. 


c iting Engi s 

John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 








WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Wate: 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 











Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols, Turner & Collie 
2111 C & I LIFE BLDG. 
HOUSTON 2, TEXAS 


industrial and Municipal Engineering—Water Sup- 
ply and Purification—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 
—Drainage Works—Airports—investigations—Valu- 
ation—Design and Supervision 








HAZEN AND SAWYER 


ENGINEERS 
Alfred W. Sawyer 
H. E.Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 


Richard Hazen 





Metcalf & Eddy 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building, Boston 16 











GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 
ENGINEERS 


Dams, Water Works, Sewage, 
ndustrial Wastes & Garbage Disp l 
igiewars Br idges & Airports — Traffic & 
Parking Appraisals, Investigations & Reports 
HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 








* +4 
Henningson, Durham & Richardson 
Engineers * Architects * Planners * Consultants 

ENGINEERING SINCE 1917 
Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gos Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 





O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 








GILBERT ASSOCIATES, INC. 


i s and C tents 
Waten Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York 
Houston 





Reading. Pa. Washington 


Philadelphia 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 


1392 King Ave. Columbus 12, Ohio 








PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
Civil and Sanitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 

Structures—Power—Transportation 


165 Broadway New York 6, N. Y. 








MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 





Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, 
MUNICIPAL AND INDUSTRIAL 


Water Supply—Water Treatment 

Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
werage, Sewage Treatment 
Fleod Control, Drainage, Refuse Disposal 


14 East Jackson Blvd., Chicago 4 











KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 








THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 
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Additional Engineers Cards 
on Next Page 














LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage & 
Sewage Disposal; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision— Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass 

















Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miami 32, Fla 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 

Muscatine, lowa Chicago 4, Ill. 
1154 Hanna Building 
Cleveland 15, Ohio 








Thomas M. Riddick 
Consulting Eagineer and Chemist 


Municipal and Industrial Water Purification 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 

369 East 149th Street 

New York 55, N. Y. 





Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewe: 
age, Sewage Disposal, Water Front Im 
provements and all Municipal and In 
dustrial Development Problems, Invest 
gations, Reports, Designs, Supervision 
Valuations. 
89 Broad St., Boston, Mass. 








Alden E. Stilson & Associates 


Limited 
Consulting Engineers 


Water Supply—Sewage—Waste Disposal 
Bridges—Highways--Industrial Buildings 
Studies—Suiveys—Reports 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—C onsuiltants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 











ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 











FRANCES STONE 


Financial Consultant 
ECONOMIC 

FINANCIAL PI 

RATE CASE ASSIST 

154-27 Willets Point Bivd. 
Whitestone 57, N. Y. 





K. G. Woodward & Associates 


CONSULTING ENGINEER 


CIVIL AND SANITARY ENGINEERING 
WATER SUPPLY AND DISTRIBUTION 
SEWERS AND 
INDUSTR 
INVESTIGATIONS AND REPORTS 
PLANS AND SPECIFICATIONS 
SUPERVISION OF CONSTRUCTION 
SUPERVISION OF OPERATION 


13 East Main Street, Webster, New York 
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Truck models operate 
from truck transmission 
-.. portable units from 
3 to 714 h.p. Save time 
---reduce cost...im- 
prove maintenance. 


Make every valve 
POWER OPERATED... 


New fluid drive ali-hydraulic, centralized- 
control, PAYNE DEAN vaive operators. 


Payne Dean & Company Ol iT al (olan OClelalar 
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Re-new your 
structures 


with GUNITE! 





*x durability 
* economy 
* flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 
estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
226 N. Alabama Street ¢ Indianapolis,ind. 


| INDIANA GUNITE & CONSTRUCTION CO., INC. 
226 N. Alabama Street ¢ indianapolis, ind. 


Gentlemen: Please have a representative contact me 
| | am interested in: 
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All steel tanks are fabricated in accordance with 
a code established by the nation’s foremost au- 
thority on water storage structures... The 
American Water Works Association. Only steel 
tanks provide the protective assurances estab- 
lished in this code. 


A CB&I-built steel tank or reservoir is bottle- 
tight . . . will benefit your community because: 


e CB&I Tanks save you the cost of expensive 
special interior coatings or sealing compounds 
often needed to stop or prevent leaks in other- 
than-steel tanks. 


e CB&I Tanks give you the peace of mind which 


Cooperating with the 
Water Resources Council 
and the Steel Plate 
Fabricators Association 


2. D@isoe 


These two 2,885,000 gallon CB&! — built Reservoirs 
serve the Yuma, Arizona waterworks system, which is 
owned and operated by the Arizona Water Company. 


comes with a performance guarantee. Few 
contractors will provide such a guarantee... 
unless steel is used. 


CB&I Tanks give you the tangible economy of 
trouble-free service life . . . which steel tanks 
historically provide. 


CB&I Tanks give you the protection of a code 
for maximum safety which is unobtainable 
on any other type of construction. 


These protective assurances are yours with the 
purchase of a durable, bottle-tight CB&I steel tank 
or reservoir. Think it over and we believe you'll 
agree . . . Your community is safer with steel. 


Chicago Bridge & Iron Company 


Atlanta * Birmingham * Boston * Chicago * Cleveland * Detroit * Houston * Kansas City (Mo.) 
New Orleans ¢ New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 





Westchester Joint Water 
Works, No. 1, N.Y. 
Water Works 
Superintendent 


GEORGE STRAUB 


Consulting Engineers 
HAZEN & SAWYER, 
(New York, N.Y.) 


Contractor 
BERLANT!I CONSTRUCTION CO 
(Harrison, N.Y.) 


Bulletin 650.20-1 des- i 
cribes the many exclu- ee QW 4 
sive design features of “ahs 
Builders 125 psi Butter- 

fly Valves. 


POSITIVE CONTROL OF MATERIALS N MOTION BIE) FEE 


FOR WATER-DOLLAR PROTECTION 
IN DISTRIBUTION SERVICE... 


Westchester Joint Water Works No.1 Selects 


DP h4n,-Cerihnce 128 PSI Butterfly Valves ! 


By standardizing on Builders Butterfly Valves for their new 30” transmission 
main, Westchester Joint Water Works No. 1, serving three Westchester County, 


N.Y. communities gets long-term protection on its water-dollar investment. 


Builders valves pay big dividends by: 


© protection against costly water loss due to wear after a few years service. 

® protection against high repair charges every few years. 

® protection against frozen valves, broken shafts, shut-off failures . . . with 
resultant property damage, danger and delay. 


Builders valves meet or surpass A.W.W.A. Specifications: 
bubble-tight closures . . . after thousands of operations. 
easy, one-man operation . . . even if valve vane kept in one position for years. 
compact design saves installation time . . . space. 


rugged construction eliminates need for valve vaults. 


B-I-F Industries, offering nationwide sales and service through local offices, can 
save you time and money as your ONE SOURCE — ONE RESPONSIBILITY 
supplier of water works equipment. Write B-I-F Industries, Inc., Dept. U, 

350 Harris Avenue, Providence 1, R. I. 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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